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The Big-hth Meeting of the Board of Agriculture in India. 


INTRODUCTORY. 

1. The Eiglitli Meeting of tlie Boaixl of Agriculture was held at Coinibatorcj 
Madia*? Presidency*, on the 8th Docember, 1913, and following days under tlie 
presidency of Mr. J, Maolcenna, M.A., I.C.S., Officiating Agricultural Adviser to 
the Government of India and Director, Agricultural Kescaicli Institute,' Pusa. 


I^Iembeks, 

The mcrahcis piesent w'cre : — 

1. J. Macltenna, M.A., T.C.S., Officiating Agncultuial Ad^dser to the Gov- 

cmnicnt of India and Director, Agiicultural Research Institute, 
Pusa (President). 

2. A. C. Dobbs, B. A ., Assistant to the Agiicultnial Adviser to the Govem- 

inent of India, Pusa (f^ecietaiy). 

3. J. W. Leather, V.D., Pn.D., P.T.C., Imperial Agricultural Clicmist, 

Pusa. 

4. E. J. Butler, M.B., E.L.S., Imperial Mycologist, Pusa. 

5. S. Milligan, M.A., B.So., Imperial Agriculturist, Pusa. 

0. T. Bainbiiggc Fletcher, R.Fr., F.B.B., F.Z.S., Imperial Entomologist, 
Pu&a. 

7. iMajor J. D. E. ITolmcs, M.A., D.Sci., M.R.C.V.S., Imperial Bacterio- 

logist, Muktesar. 

8. D. Hooper, F.C.S., P.L.S., Economic Botanist to the Botanical .Survey 

of India, (’alcutta. 

9. J. R. Blaclvwood, IM.A., I.C.S., Director of Agriculture, Bengal, Calcutta. 

10. G. P. Hector, M,A., B.So., Economic Botanist, Bengal, Dacca. 

11. Major A. Smith, F.R.C.V.S., Principal, Vctcrinery College, Belgachia 

(Calcutta). 

12. Y/. B. Ileycock, B.A., I.C.S., Diiccior of Agiicultuic, Bihar and Orissa, 

Ranchi. 

13. B. J. YToodhouse, M.A., E.L.S., Economic Botanist and rrmcii)al, 

Agiicultural College, Sabour, Bihar and Orissa. 

G. C. Sberraid, B.A., Deputy Dhcctor of Agiicultuxe, Bihar and Oiissa, 
Bankipur. 

15. D. Quinlan, i.C.V.D., Sujicrintendent., Civil Vcterinai^' Depaitment, 

Bihar and Oiissa, Ranchi, 

16. The TIou'bln Sir. II. R. C. Ilailcy, I.C.S., Director of Land Records and 

Agijcultujc, United Provinces, Lucknow. 

17. A. B. Parr, M.A., B.So., Ph.D., 1M.S., Deputy Director of Agrioultuic, 

United Piovinces, Western (3iiclc, Aligarh. 

18. G. Clarke, F.I.C., Agiicultnial Chemist, United Provinces, Cawmpore. 

19. E. W. Oliver, M.R.C.V.S., F.Z.S., Superintendent, Civil Veterinaiy 

Dcparlniciit, United Provincc.s, jjuckiiow. 

20. 'SV. S. ITamilton, B.A., I.C..S., Director of Agriculture and Industries, 

Punjab, Laliorc. 

21. J. H. Bamtfi, B.iSo., FM.O., F.C.S., A.R.I.P.H., Agricultural Chemist 
- and Principal, Agiieultuial College, Lyalljnir, Punjab. 

22. W. Roberts, B.Sc., Professor of Agiiculture, Agricultural College, 

Lyallpui, Pimjab. 

23. Col. H. T. Pease, M.R.C.V.S., O.I,E., Principal, Veterinary College, 

Loboic, Punjab, 
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24. Li.-Col. J. !FaTmer, I’.R.C.V.S., CluetSupeiintendent, Civil Veterinary 
Department, Punjab, Lahore. 

26. 'W‘. TV. Smart, I.C.S., Director of Agriculture, Bombay, Poona. 

26. Harold H. Mann, D.Sc., Agricultural Chemist aaid Principal, Agricul- 

tural College, Poona. 

27. W. Burns, B.Sc., Economic Botanist, Bombay, Poona. 

28 . Lt.-Col. n. M. Maxwell, F.E.C.V.S., Superintendent, Civil Veterinary 

Department, Bombay, Poona. 

29. D..T. Chadwick, I.C.S., Director of Agriculture, Madras. 

30. C.^A. Barber, M.A., Sc.D., E.L.S., Government Sugarcane Expert, 

Coimbatore. 

31. K. W. B. C. "Wood, B. A., Principal, Agricultural College, Coimbatore. 

32. H. C. Sampson, B.Sc., F.H.A.S., F.B.S.E., Deputy Director of Agri- 

culture, Madras, Southern Circle, Trichinopoly. 

33. W. H. Harrison, M.Sc., Government Agricultural Chemist, Coimbatore. 

34. F. Ware, M.E.C.V.S., Superintendent, Ciyil Veterinary Department, 

Madras. 

35. E. G. Allan, M.A., Principal, Agricultural College, Hagpur. 

36. D. Clouston, M.A., B.Sc., Deputy Director of Agriculture, Central 

Provinces, Nagpur. 

37. G. Evans, M.A., Deputy Director of Agriculture, Central' Provinces, 

Northern Circle, Jubbulpore. 

38. H. Clayton, M.A., I.C.S., Director of Agriculture, Burma, Mandalay. 

39. Col. G.H. Evans, C.I.E.. F.L.S., M.E.C.V.S., I.C.V.D., Supermtondent,v 

Civil Veterinary Department, Burma, Eangoon. 

40. J. MeSwiney, M.A., I.O.S., Director of Land Eccords and Agriculture, 

Assam, Shillong. 

41. A. G. Birt, B.Sc., Deputy Director of Agriculture, Assam, Shillong. 

42. A. A. Meggitt, B.So., F.C.S., Agricultural Chemist, Assam, Shillong. 

43. W. Harris, M.B.C.V.S., Superintendent, Civil Veterinary Department, 

Assam, Shillong. 

44. W. Eobertson Brown, Agricultural Officer, North-West Frontier 

Province, Peshawar. ^ 

46. Earn Gopal, M.A., M.E.A.C., P.A.S.I., N.D.D., Director of Agriculture, 
Aashmir, Shrinagar. 

46. M. A. Sitole, B.A., M.E.A.C., Bar.-at-Law, Director of Agriculture and 

Industries, Baroda. 

47. L. C. Coleman, M.A., Ph.D., Director of Agiicultm-e, Mysore, Bangalore. 

48. N. Kunjau Pillai, M.A., B.Sc., Ph.D., Director of Agriculture, Travau- 

core, Trivandrum. 

49. E. D. Anstcad, B.A., Planting Expert, United Planters’ Association 

of Southern India, Bangalore. 


Visitors. 

\ t 

2. In addition, the following attended as visitors : — 

1. The Hoa’bic Sir Eotet Carlyle, 1LC.S.I., O.I.E., I.O.S., Member 
Bevmue and Agnonlture Department, GoTemment oj India. 

of Connoa, 

^““"1 of Eeveuue, 
M.S., Director ef 
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G. Amo Solunidi-, SocietaTy, International Federation of blaster Cotton 
Spinners’ and Mannfactnrers’ Associations. 

7. The Ilon’blo Dewan Bahadur L. D. Swaniikannu Pillai, M.A.^ B.L., 

‘ LL.B., Registrar of Co-operative Societies, IVIadras. 

8. Col. F, W. Hallowes, Direetor of Dairy Fanns, Army Ileadquartem, 

Simla. 

9. The Hon’ble Mr, B. F. Barber, Blembcr, Legislative Council, Lladras. 

10. H. lloberly, T^C.S., District Judge, Coimbatore. 

]J. F. B. Hemingway, I.G.S., Collector of Coimbatore. 

12. D. A. D. Aitchison, M.R.C.V.S., 3H.P.S., Principal, A’^eierinaiy College, 

Sladras. 

13. F. Lodge, C.I.B., Conservator of Forests, Coimbatore. 

14. W. Smith, Assistant Director, Dairy 3<’annB, Poona. 

IG. C. Driebeig, B.A., F.II.A.S., Secretary, Ceylon Agricultural Society, 
Peradeniya. 

IG. T. Southwell, A.R.O.S., F.Z.S., F.L.S., Deputy Director of Fisheries, 
Bengal and Bihar and Orissa, Calcutta. 

17. Dr. W. F. Bruck, Professor, a. d. tJnivcrsitiat, Griessen, Geimany. 

15. W. McBao, M.A., B.So., Govomment Mycologist, Coimbatore. 

19. F. B. Parnell, B.A., Government Bolanist, Coimbatore. 

21. B. B. Malion, President, Planlcjs’ Association, Coorg. 

21. G. B. Hilson, B.Sc., Deputy Director of Agriculture, Madras. 

22. Bao Bahadur M. B. By. K. Bangachariar Avl., M.A., L.T., Leoturmg 

Botanist, Agrioultuial College, Coimbatore. 

23. Bao Bahadur J. pimrmaranga Bazu Garu, Assistant Begistrar, 

Co-opeiativc Societies, SIndras. 

24. M. B. By. D. Ananda Bao, B.So., A.ssistant Director of Agriculture, 

Madras. 

25. M. B. By. 3C. Bamasastnilu Naidu Gam, B. Sc., Assisant Director 
of Agriculture, Madias. 

20. K. T. jilattbcw, D. ITy., D.P.TI. (Cantab.), Deputy Sanitary Commis- 

sioner and Inspector of Yaccination, hladias. 
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PROCS^RAMMS.. 

Subjects discussed. 

3. The programme before the Board consisted of -the following subjects 
approved by the Government of India fox discussion : — 

I. — The Confirmation of the Proceedings of the last Meeting. 

II. — The Programmes of Work of the Imperial Department of Agriculture 

and of the Lnperial Bacteriologist. 

TTT. — ^Thc Programme of Work of the Provincial Agricultural and Veterinary 
Departments and of Native States’ Departments of Agriculture, 

IV. — ^The beat means of bringing improved methods of Agriculture to the 

notice of Cultivators. 

V. — (a) Cattle-brecdmg and (&) Food and Fodder-supply. The best means 

of investigating the relative feeding values' of Indian Cattle-foods. 

VI. — How the energies of the Veteiinaijr Department can best be utilized for 

the dissemmation of preventives against cattle disease and the in- 
troduction of prophylactic measures. 

VII. — ^Thc Indian Sugar Industry. 

Vin. — ^Rice. — ^A preliminary discussion of the work already done in the vaiious 
provinces on this crop and the consideration of a worliing scheme for 
future investigations so as to prevent over-lapping. 

IX. — Agricultural Education . — A Sub-Committee will be appointed to review 

the Educational poboy of the Department in the hglrt of the experi- 
ence already gamed, and to make suggestions of such modifications 
as may seem desirable. 

X. — ^Tbe Dairying Industry of India. — How should the various scientific and 

commercial problems involved be attacked. 

XI. — Soil 'denudation by rainfail, and drainage : Conseiwation of Soil 
Moisture. 




XII. — Frxdt Culture in the various Provinces. 



PROCBEBINaS. 


FIRST DAY. 

OpEIJING OE rPOOEEDIEGS. 

4. Tlic first meeting of tlie Board was opened on Monday, the 8ili December, 
1013, by tbe Hon’ble Sir Jolm Atldnson who, in welcoming the Board to Coimba- 
tore, said ; — ‘ 

” Before the Board proceeds to the transaction of iis formal business, I desire 
on behalf of the Madras Government to olTcr a very hearty welcome to all who 
have assembled in this — to some of 3'ou— -distant spot. I myself am here in a dual 
capacity both as host and guest. My words of welcome must tliereforc ho coupled 
with cordial thanlts to those by whose labours this meeting, fraught with such 
possibilities for good, has been an’angod. 

“The selection of Coimbatore as a scone of your labours is, Ithmlc,an alto- 
gether happy one. Ifo other spot could have been chosen with equal facilities for 
observing the more remarkable systems of South Indian Agriculture, in this 
Coimbatore District, wiierc nature has been somewhat niggard of her favours, 
cultivation is intensive to a degree unknown elsewhere in the Presidency. Dry 
crops, \vet and garden crops, — to use the Madras terms — alike illustrate the results 
that follow from the combination of intelligent experience with unflagging indus- 
try. And if these methods and results may he observed within a mile or two of 
where we sit to-day, no greatly extended Journey is needed to bring you in sight 
of the totally distinct cultivation of the West. Coast ; or of the highly specialised 
processes in vogue on the planters’ estates. But it is not only* its central situa- 
tion that m'akcs the choice of Coimbatore for ymur meeting a peculiarly happy one, 
but no less the opportunity afforded you of studying the work of our Agricultural 
College and Department, of which we Madiasccs me, I thinlc justly, proud. 

“In Madras there has been an agiioultiu-al college arid experimental farm in 
existence since 1863. I am not going to indulge in a history of that venture though 
it turned out some good men, did someuscfiil work, and also providedmuch exjre- 
ricnce. But a comparison of thq old admhiistration reports with tliose of recent 
years brings out some important differences. In the eaiiier days tire reports 
'inferred chiefly to the introduction of exotics and to work on lines .such as viticul- 
ture, aud agave plant aliens, useful in themselves, birt wliicli did not affect directly 
the occupations of the bulk of the cultivating classes. The hobby'- of the moment 
changed every few years. The district staff at the clispo.sal of Iho department w'as 
small, and there is little oi’ no reference in those reports to the ad«jptiori of improve- 
ments by tbe lyois. But since J 007-08 the reports refer chiefly to paddy, cotton 
and sugarcane, three crops which i-cprcsent 40 pei’ cent, of the total cultivated 
area of the 3’rcsidonc3\ And in every report the references to the adoption of now 
iircthods, and to the sale of better seed occupy continually’ more and more space.* 
The methods and programme of work in this rro.sidpncy will come in review before 
yovL and I would not dream of attempting any comparison of the work done in the 
various provinces. Jilvcn if I wuslicd to do so, T could not, and I have no desire to 
make the attempt. But although the Sladras Agricultural Dcpartmoiit has not 
achieved everything hr a momerrt, it has shown that the scepticism with wdiich 
its development was viewed in some quarters in 1906-0(5 was uufouudcd and need- 
less. Bettor ty^res of sugarcane have supplan ted older and w^orsc varieties in Goda- 
vari, South Canara and South Aicot. Eight y-'cais ago pure Karunganni cotton 
W’as only obtainable hr a few villages of Tlmrevclly now% thanks to the system 
of seed farms, there arc in that district more than 60,000 acres imder that variety. 
In Kumool round Nandyal the mixture of crojrs in the field was still W'oiso, but, 
the Manager of the Mills whioli use Nandyal cotton most largety has rooontly com- 
mented upon the steady improvement hr the quality of the cotton from that ireigh- 
bourhood. Thanks largely lo the vernacular papers, -to tiro work of associations, 
and to constant touring, single secdhng transplantation 6f paddy is spreadhrg 
rapidty, though at present it is very far from being univoTsally'- adopted. The 
annual value of the savings in tliis Br’chidency du(j to this method may ultimately 
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be teckoncd in crores of rupees. These results coinpATcd wtli the results from 
the efforts of Wenl^r and thirty years ago justify to my mmd the soundness of the 
recommendations made by 3’‘our Board at the meeting at Posa an 1908 that atten- 
tion should be devoted rather to the investigation of the cultivators actual wants, 
than to the recommendation of imfamiliar and untried methods, and that concen- 
tration of work is of first importance. 

This subject I am glad to see is again before the Board and it udll he 
approached with a longer and more detailed exporienco than was possible in 1908 . 

“ I do not propose to go tlu’ough all the subjects you havo down for discussion. 
That is for the President. B\it on five of these, wis., Nos. V, VI, VIT, VIII, and 
IX this Government will look to yom* report with special interest. A cattle survey 
has heen completed in this Presidency and the papers are before the Government. 
As to education, I understand, that whilst there is no lack of applicants for ad- 
mission to this College, and whilst the students leave the College with a satisfac- 
tory equipment of knowledge, the numbers passing through the College am in- 
sufficient. It scorns doubtful whctlicr all require the same training. If yoi^ are 
drawn into the attractive but difficult field of vernacular education, I would 
only say that it is neccssat)'' to keep local conditions well in muid. This subject of 
education ought to be approached with gmator confidence than on earlier occa- 
sions on account of the experience you jiosscss. 

“Dair3ingisa wide and difficult problem. An cnqmr3' into the methods of 
dairying in Madras Cit3' elicited the rcpl3'^ from one dairyman that ho ‘ bought 
his milk from the millcmaids of Madra.s and worked it up on soicntific piinciples-’ 
1 do not lilro to tiy to imagine what strange process w'as nccessar3i' after ‘'the 
milbmaids of Madras ’ had finished wiili the milk. 

“ It only remains to beg 3'our indulgence for 0115' shortcomings in the enter- 
tainment proridod for you. Those meetings might have been held in greater 
ph3'sical confoit in Madras, but it appeared more seemly’ to mvitc 3’ou to Coimba- 
tore which as 1 have already said in many w'ay’.s is the centre of our agricultural 
activities. The local ofliceis will, 1 am sure, bo vciy glad to .show* 3’'ou an3'tliing of 
their work hero or in the disti-icls, or of the local agricultural practice, and would 
bo very pleased after the meetings arc over to take an)’ of 3*011 who 11103'’ so desire 
to any of the local farms. The Planters’ Association has very Idndly offered to 
show to 3'ou some South Indian Estates if nn\' care to see them— Tea, Coffee or 
Rubber. 

“I hope to have the ploasiu’o of seeing mnn3* of ^mu pcTbOnally during the 
course of this w'eek and meanwhile trust that 5’'ou will find 3'our discussions both 
pleasant and profitable.” 

5 . The President followed with ilio following address inwdiiqli he touched 
on the action taken on the recommendations made by Ibe Board in * 1911 , and on 
the subjects for discussion at the present meeting : — 

‘ ‘ In opening the Eighth Meeting ol the Board of Agricultiu-c in India and in 
welcoming so many members and visitors, my first duti’’ is the pleasing one of 
expressing oiu' thanl?s to the Government of Sladras for so Idndly extending their 
hogpitaliiy to us and to the Hon’ble Sir John Atldnson for the gracious terms in 
which he has proferred that hosi)italit3% My next is to ex])ross -what, I am sure, 
is the general regret that His Excellency the Governor is unavoidabl3r unable to 
be present at any of the meetings. Those of us wdio Icnow w'hat Lord Peutland 
did, as Setnetary of State for Scotland, for the dcvcloi>mcnt of agriculture iu that 
comitry wall, I am Sure, imderstand that it is onl3’’ the most pressing necessity that 
prevents His Excellency Iroih givmg tho reco^ition of liis official attendance to 
our meetings : and I am sme it is as much a matter of regret to bim as it is to us 
that ho cannot be wdth us. 

"Amongst the many distinguished visitors w^ho arc attending oiw meetings I 
would, hr particular, welcome tho Ilon’blc Sir Robert Carl}'!©, om- Member in the 
Government of India', the Hon’ble Sir John Atldnson, Member of the Council 
of the Govenror of Madras, and the Hon’blc Sir Alfred Boiu’ne by whose ripe oxno- 
nence as an Educationalist we hope to benefit. ^ 

“ Gentlemen, since the last mcotmg of the Board at Pnsa, in November 1911 
many important changes have taken place to which I may perhaps be allowed to 
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“In April, 1912, the post oi Inspector General o£ Agriculture in India was abo- 
lished and the new appointment o£ Agricultural Adviser to the Government of 
India was combined with that o£ Director of the Pusa Research Institute. The 
services of Mr, Coventry, our Agricultural Adviser, Avho, you will all bo glad to hear, 
vull be back at the end of Februarj’-, received liigh recognition when, in June, 1912, ' 
he "was appointed a Companion of the Indian Empire. As a furtlior distinction 
confcn'cd upon the Department, I have to rcco3'd the bestowal of the Kaiser-i-Hind 
gold medal on that distinguished lady worker — Howard — ^whose absence from 
o\u’ meetings on account of ill-liealth, we all regret. 

“ In December, 1912, the Department suffered a heavy loss by the rcsi^ation of 
j\Ir. H. M. Lofroy, the Imperial Entomologist. Mr. Lcfi-oy was an enthusiast in his 
subject, who added to a remarkable energy in original research a duo aiipreciation 
of the economic importance of his s\ibjcct; and his work has loft a marked impi'es- 
.sion on the country and has materially enhanced the reputation of the AgriculWal 
Department.^ 

“ Since the last meeting there has been a considerable cxpnirsion of our superior 
staff. The territorial re-distribution in Bengal has been followed by the creation 
of a Dcpaitment of Agricultmo in Assam and a distribution of existing staff 
amongst the three provinces a.s re-constituted. This has necessitated the recruit- 
ment of another Agricultural Chemist. Dr. Barber has boon appomted Sugar 
Expert with lieadquartcrs at Coimbaloro. hir. TTubne has been appointed Sugar 
En^ucer in the United ProAunccs *. a post of EntomologiRt has been added to the 
cadre of the Madras Department, which has also been strengthened by the addition 
of a third Deputy Director. An Assistant Botanist has been appointed in the 
United Provinces. A Third Deputy Director and an Assistant Director of Agri- 
culture have been sanctioned for the Goutral Provinces : tx Second Deputy Director 
of Agriculture for Bihar and the Pimjab : while further additions to the staff are 
under consideration for Bengal, the Punjab, the United Piovuvres, Bombay and 
BUiar and Orissa. Finally, A gricultmul Engineers liavo been added to the staff 
in Bombay and the United Provinces. 

“ Before pi'ococding to introduce the Progremme for di.«cussion at the present 
Board it may be convenient to pass in brief review, the action which has boon 
taken on. the Resolutions of the last Meeting of the Board hold at Pusa in November, 
1911. 

“ The Govcrnnvcnl of Indio accepted the Resolution of the Board that future 
Mcotmgs should be hold every two years, aU<?ruatcly in one of the Provinces and at 
Pusa ; and, conscquonily, wo arc now racct-ing in the Madms Presidency. The 
Government of India has also accepted the recommendation of the Bo.ard that 
Ilonoraij^ Degrees of L. Ag. sliould not bo eonferrod and decided that sunh degrees 
should be awarded only io those who have gone tlirough the prescribed three years’ 
ourriculum at an Agricultural College. 

I regret that, up to the present, it has not been possible to give cficctto the 
Resolution of the Board that the relative feeding value of food stuffs and fodder 
for cattle should bo made the subject of an early st udy at Pusa. The subject in all 
its aspects -svill come up again for consideration this year under Subject V, and I 
hope that some practicable working scheme will be evolved. 

“ The important subject of Cotton Investigation in India bulked largely in the 
Proceedings of the last Board— an able nolo on the subject by Mr. Coventry being 
taken as Uio basis of discussion. The general principlc.s laid down in this note 
wore endorsed by the Board, and, as a result, the extension and iinprovomcnt of , 
cotton cultivation in India on the main lines indicated in the Report on the Pro- 
gress of Agriculture in India for 1911-12, have continued to engage the chief 
attention and time of the Agricultiual Department in all Provinces where cotton is a 
crop of importance, The staff of Deputy Diivctore is being increased : unremit- 
ting attention is licing paid to the selection of seed, demonstration of improved 
methods of cultivation, maintonanco and distribution of seed of improved varie- 
ties, evolution of now types by plant-breeding and other processes. Seed farms 
are being multiplied, and every possible inducement is being given to cultivators 
to grow improved varieties. 

“ In this coimootion we hope, later in the week, to welcome as a lisito]* to the 
Board, Mr Amo Sqhmidt, the onorgctic Secretary of the International Federation 
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of Master Cotton Spinners* and Mannfactnrers’ Associations. I hope that his 
presence at the Board may prove to omr mt^U^al advantage. 

Another important subject which engaged the attention of the last Board 
was the Indian Sugar Industry. The recommendations made by the Sub-Com- 
mittee which dealt with tliis subject have formed an excellent guide for local Gov-' 
emments and Administrations in framing their policy. In consequence, much 
attention has been devoted to this crop during the past two years and the progress 
made in each Province will, I have no doubt, be fully recorded by the Com- 
mittee which will this year deal again with the subject. I shall not anticipate the 
report of that Committee by entering into details. 

“It seems unnecessary to refer further to the Eesolutions of the last Meeting of 
the Board as thej', in the main, dealt with general principles ; but it is satisfactory 
to note that, in aU cases, these recommendations have, as far as possible, been 
given effect to by^Provincial Departments in shaping their policy of agricultural 
development. ” ' ‘ 

“ I shall now briefly direct yonr attention to the subjects for discussion at the 
present Meeting. Subjects 11 to IV might be called the ‘ ‘ 7iard^ annuals *’ of the 
Board’s agenda, but the terms of reference under each of Subjects II, HI and IV 
will show that there are this year very important points to be determined. Under 
Subject IV, I trust that the growing relationship between Agriculture and Co- 
operation will be duly emphasised and that, so far from being merely a record of 
progress, 'the report of this Committee may be able to lay down for us, with some 
measure of dei^tenoss, the Tines upon which the agricultural and co-operative 
movements can be linked together. Co-operation, even in India, is not solely 
dependent upon agriculture for its energies : there are many trades and industries 
to the assistance of w'hich its efforts could suitably be directed. But the popula- 
tion of India is preponderatingly agricultural and the force of circumstances and 
environment has naturally directed co-operative effort first to agriculture. In a 
land of small holdings lilre India it is practically the only m Ra- riR by which scientific 
agriculture can be made possible, and it, therefore, is the duty of an Agricultmul 
Department to see how it can best utilise this great aid which has been placed to 
its hand. 


“ Subjects V and VI remind us that, for the first time — ^m the history of the 
Botad, we welcome our colleagues of the Chvil Veterinary Department. The 
subjects which we offer for their consideration are general, being concerned with 
; JToblems that are common to both Departments and, in a large and mixed Board 
ike this, it is difficult to do otherwise. At future meetings of the Board it may 
>e possible to include one or two subjects of more technical interest which can 
)e discussed by Veterinaiy Officers themselves. But the two which we have 
selected for discussion this year are practical problems which conceriL both branches 
of the Service and in w'hich both parties can co-operate for their mutual benefit. 


“Under subject VII — The Indian Sugar Industry — the Committee will review 
the progress since the last meeting of the Board and will make such further recom- 
mendations for development as they may .consider advisable. 

“To certain provinces of India the rice crop is one of first importance. In 
Burma, it is the greatest erqiort crop, no less than 2,600,000 tons being annually 
exported : in Bengal, Madras, the Central Provinces and parts of Bihar and Orissa 
it forms the food crop of the grgat bulk of the population. It will perhaps be 
impossible to get, from a discussion of the crop, such precise conclusions as ive 
have m the past been able to promulgate with reference to such crops as cotton 
wheat or tobacco. But there is a general feeling that the crop should, sooner or 
later, be considered, and the meeting of the Board in one of the great rice-arowine 
provinces seemed a suitable occasion for opening the subject. ^ 

“Perhaps the most importimt subj^t which wiTl engage the attention of the 
Board IS the qucrtion of A^oultural Education. This question has engaged 
the anxious attention of the Department ever since its initiation. We have had 
some successes, but, we must, f am afraid, admit that we have also had sZe 
failur^, and, just as a good businessman does not shirk the task of taking stock 
evm though he may have a fee^g that all is not well, so it is but rigSthat we 
should now, after our few ycOTs experience, review the situation andlee whether 
om: poloy Ml on a sonna foundation or not, I hopa for a voi^MU^KSion 
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oi tlio opinion of tlie Board on this most important subject and I trust that the 
result of our deliberations •will be to amend what has been found to be wrong and 
*to I'econstruot our policy of Agricultural Education, if necessary, on a sound and 
'film basis. 

" Another very import/ant subject which will engage your attention is that of 
the Dairying Industiy of India. The supply of a plentiful quantity of good pure 
milk is one which is engaging, to a very great eictent, the attention of the Municipal 
and Medical authorities. Dealing as we do with the cattle of India we cannot 
get awa}’- from the fact that the responsibility for the provision of such a supply 
rests more or less with us. It is not improbable that the results of our delibera- 
tions will bo to show' that the first necessity is the provision of an adequate supply. 
Till tliis is forthcoming it would perhaps be pinmaturc to enter into much detail 
as -to the scientific aspects, such os the Bacteriological or the questions of ghee 
and hutlor manufacluic, etc. } but all these points wdJl, I have no doubt, he borne 
in mind by the Committee. 

“With reference to the next subject, viz.^ Soil Denudation by rainfall, and 
drainage, and the Conservation of Soil-moisture, I am extremely soriy that hlr. 
Howard w'ho devoted a portion of liis i ecent leave to the investigation of this subject 
in Italy is unable, owing to Mi‘S. Howwd s illness, to be present at tliis discussion. 
He has, however, kindly sent me an opening note which will form the basis for 
discussion by the Committee. In some parts of India, vk., those which enjoy 
a steady monsoon, there is no doubt (hat the problems of drainage are, if not of 
greater, at least of equal impoitance, to the question of irrigation in our dry dis- 
tricts ; and I venture to hope that the discussion of this subject atom* Meeting 
may direct the attention of the Agricultural and Engineciing Deiiartments to the 
importance of this aspect of the question. 

“ The last subject on the iirogramme is Fruit Cnltum in the various Provinces. 
A gicat amount of success, both in the growth and packing of fruit and in the 
transxjoitation and other business arrangemonts coimccted wtli the industry has 
been achieved by the llowatds in Quetta and also by Mr. Bobertson-Brown at 
Peshawar. 'I'lie question is one -wliich is now being generally taken up by Agri- 
cultural Departments, and I tliinlc that it may be of mutual advantage if the 
workers on this subject have an opportunity of discussing together the various 
'points connected with the industiy. 

“Gentlemen, it -will bo nine yeais next. January since the fimt Meeting of the 
Bo.wl of Agriculture, ns we at jprcsenfc know' it, w'as hold at Pusa. In these nine 
ycais much progress has lieen made. The suiierior stall’ of flic Department has 
been increased from 30 mombers to 78, the munber of farms from 40 to 259. 
But there has been more than mere numerical progi’css. There has been progmss 
in Education and Co-operation on both sides. On our part w'c have got beyond 
(he stage of considering that the East has nothing to teach the West. We have 
learned that we have to deal with an agricultural practice which is built on the 
traditional custom of years and in w'bicli reside, though uncxxircssed and unex- 
plained, deep scientific princijilos, the reasons for which arc only givulually being 
elucidated. Wc have found that the only w'ay to progress is a sympathetic apprccia- • 
lion of local conditions based on an accurate study of indigenous methods (for 
wliicli a good know'ledge of the language is essential) and a sympathetic co-opera- 
tion with the cultivator. Unless w'o have the sympathy and co-u]JGration of the 
cultivator wc can do nothing. Compulsion and foice arc absolutely ojijiosed to 
the idea of agricultural development. Tlic adoption of the metbods w'c rocommoiid 
is a purely optional matter. The cultivator need not take them up unless be 
w'anis to : and he certainly will Tiot do so unless he is firmly convinced tliat they 
arc l)ettor than his o^YIl. Fortunately w'c have been able in many cases to per- 
suade him tlmt they are ; the days of suspicion and mistrust arc gradually passing 
aWa)*- and with the cordial and increasing co-operation of the cultivator, 1 think, 
we may .say that w'c have Tca]ly_,begun to clfect somctliing. 

“Simultaneously with the dcvelopmont of our mutual understanding of each 
othcr—that gioat factor in all schemes of economic development— the co-opern- 
tivc cieclit movement, has boon g.aining in strength. It i>rovides the lover which 
lifts the small man otit of his narrow' and restricted environment and enables him, 
by the power of combination, to (brow off the disabilities of his restricted milage 
commerce and to enter on more equal terras into the business of the wider 

0 



10 


marljet places of the ^vorld. It is most opportune that the movement should 
lave gamed groimd in India Bimultaneously with the forward movement in agri- 
cultuial research. It is the one gieat factor which brings the adoption of the 
most approved methods, expensive though they be, within the reach of the small 
culth^ator who is the backbone of the agricultural wealth of India, 

“Gentlemen, particularly fortunate and happy arc those who, like the 
memheis of the Indian Agricultural Service, can take a share, however humble, in 
the economic development of tliis great Ehapire. For a contented rural popula- 
tion means a satisfied and peace-abiding nation. Yours it is in peculiar measure 
to woik in peaceful harmony and trust with the people amongst whom you are 
placed : no suspicion or mistrust arises as to the integrity and honesty of your 
intention ; you are worlimg with the peoxile and for the people for the peoplc^s 
good. You are now ploughing no lonely fuiTow. The numbers of your fellow 
workers are daily increasing and, if sympathy and co-operation are the key notes 
of your action, then, when you come to lay down the plough, at the termination 
of your career in India, you can Jay it down and leave the coimtiy with, at least, 
the gratifying testimony of a good conscience.*’ 


Subject I. — Confibmation of Pboceedings of the Last Meeting. 

6. After the Proceedings of the last meeting were confirmed. Com- 
mittees were appointed to deal with subjects II to XI and the Board adjourned 
for the Committees to deliberate. 


THIRD DAT. 

7. The second meeting was held on the 10th December, 191S. 

In view of the fact that those members of the Board who belong to the Vete- 
rinary Department weiv interested only in some of the references under subjects 
II and III, and in subjects V and VI, the President requested the Board to take 
up these references first, so as to set Vetcrinaiy OjOficers free to rctiun to their 
head-quarters. 

The Committee on subjects II and HI (Veterinary) consisted of Mr. Heycook 
(Chairman), Colonel Pease, Major Smith, Messrs. Harris and Ware. 


Subject II. — (Vetekikary) : PB06RAM»n3 of' the Impebtab Bacteriologist 

(Appendix A, page 58). 

8. The terms of reference were; — 

To examine how jar the 'programme meets the regmremc7Us of the Provinces. 

Mr. Hcycock read the report of the Committee which ivas as follows : — 

“ Tho CoinnuUco consider Ihot the Programme of Work of the Imporial Bactcnologi^t slionid 
contain a statement slioving tho main vork on niiich lio is engaged, tic., tlic preparation 
of sera and Taccines. As it docs not do so, it is impossible to say liow f.w tho present pro- 
gramme moots tlio rccpiircmcnts of Provincial OlBccrs nith regard to flio preparation of 
seia and voeeinoB.” • 


With reference to this criticism of the Programme of Work j)f the Imperial 
Bacteriologist, Major Holmes explained that the Programme related to research 
work only and that other particulars were given in the Annual Report. 

Mr. Heycock said that the Committee thought that there should he a definite 
forecast of the quantriics of sera lileely to be available. 


Major Holmes having pointed out that though as many doses as possible 
would be prepared, it was not possible to make a forecast of the land suggested 
the President gave it as his opinion that the report was on the lines requircd. 

A resolution to the effect that the Board should not accept the Committee’s 
report v as proposed by Mr. Dohhs and seconded by Mr. Hanis who explained 

that he had changed hismmd since signing the Committee’s report. ^ 
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Tlie tjiUestion was put to tkc vote .and, on a division in wliioli only 16 
members of the Board participated, was negatived by a ma;jorit 5 . 

THe report was thus accepted by the Board. 


Stjbjisct III. — (VBTBRTNAny): Programmes oif work or the Provincial 
Departoients (Appendix B, pages 59 — 103). 

9. The terms of reference were : — 

■ {a) To consider how far Lite programmes of ike several Provincial and Native 
States* Departments meet the requirements of the Imperial Officers 
and of ike other Provinces and States. 

(b) To examine and report Imo far the recommendations of Committee A of 
the Board of 1910, printed on page 80 of the procc^ings and passed 
by the Board, have been folloioed in draioing up the programmes. 

In this connection the Resolution of the Board of Scientific Advice at its 22nd 
Meting on the necessity of draioing a distinction bdween major and minor investiga- 
. tio7is will be iahai into account. This resolution was in the following terms : — 

" Bbsolved. — To recommend that those departments that so far have not 
' differentiated between the more and the less important investiga- 

tions claiming attention, should in future do so and that programmes 
should distinguish bcltvccn main and subsidiary lines of investigation 
accordingly.** 

10. Mr. llcycoclc read the report of his Committee as follows : — 

*'Tlio Coraiuilloo noiivo flial no programme has been Jeroived ns ycl fiomtlie Superintondont, 
Cittl Vrtciinaty Dppnrtincnt, Rrngal. 

This is Oio lirsl year Vc(<Tin.n‘y oflici‘t» Ji.mc been asked to subniit programmes for the informa* 
lion of tUo Boaitl of Agrloultuie. The iustnKUons prescribing tho form in ahioh progrommci 
should bo submitted .^[iponr to be open to iiiisinterjirotation, judging from Iho dilToront 
itaiuro of Iho jjrogr.iinincfi scnl in by tho various Proiincis. Having regard to tlio nature 
of tho ptogc.immch suhiuUlcd, it is not possible for tho Comniillco to cslimato hon lar tliuy 
satisfy (Iio loquiromontH of Imjicriol and otlmr I’roviutiiil olFiccrs. Tho progiiimmcs, tho 
Comuiiflcc ihii^, nhould in Iiilurc yisira contain tho following particulars : — 

A noio showing tiio size of (ho stall, numbor of hospil.th and (lis])oiisarit’s, progress nuulo sinco 
‘ tiic last roputl and tlio oluof problems which arc engaging tlie attoulion of (lie oflicers of tho 

Dcpnrlmrnt couconted, uuch as the ilidioultios of traimiig and ircruitmonl, liorao and caltio 
broiding, provnlonco of patliculnr disoascs, do. 

If an officer is engaged on any' special woik, his progr.vinme sliould suparnto distinctly major and 
minor investigations, llo should also distiuguisii botwetn work in progress and now work, 
^ ' giving information as to — 

(o) Its aim ; 

(b) tho results, if any, obtained sinco Uio submission of tho prorious progninimu ; 

(c) tlio direction in wliioh it is proiioscd to continue Iho work dining tlio current year.” 

AVilh regard to the particulars .specified by the Committee for mention in 
future reports, Mr. Blackwood said that it had been understood that only scientific 
work was to be releiTcd to in Programmes, and that administrative questions 
wore not involved. 

The President tJiouglit that the points mentioned in the report provided a 
good skeleton for a jjrogrammo and that the mention of staff was justified as 
conditioning the nature and anioimt of Avork possible. 

The Board unanimously agreed to the acceptance of the Report wliicli 
was proposed by Dr. Leather and seconded by Mr. Dobbs. 


* “) 

Subject 'VI.— How the energies of the Veterinary Department can 

BEST be utilized FOR THE DISSEMINATION OF FREVENTWES AGAINST 
CATTLE DISEASE AND THE INTRODUCTION OF PROPllYLACTIO MEASURES. 

11. This subject had been considered by a Committee consisting of Mr. 
MeSwiney (Chairman). Colonel Evans, Lieutenant-Colonel Farmer, Major Holmes 
Messrs. Clayton, Oliver, and Quinlan. 


o2 
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The terms of reference were : — 

To consider the Resolution passed at the 6th Gonjereme of the Registrars of 
Co-operative Societies to the effedt "that cattle insurance should ^not he 
voidertaJccn wdess adequate means existed of applying prophylactic 
measures”, and to make recommendations. ' - 


Mr. MeS-winey read the report of the Commiltce appointed to deal with this 
subject, which report as finally adopted is printed on page 13. 

As to the fonn of this report, the Board agreed to a suggestion of Dr. Leather’s 
that the proposers and seconders of resolutions moved in Committee, need not be 
mentioned in the report. 

A suggestion made by Jlr. Earn Gopal, and understood to mean that the 
Vetexinaiy. Department sliould open elementary courses in Hygiene suitable for 
Pahvaries and Lamhardars, found no other suirpoi-tcr. 

Mr. Earn Gopal subsequently explained that ho had only intended to suggest 
the drafting of such courses. 

As regards inoculation Dr. Pillai asked whef-hcr Government would not under- 
take to supply sera to Native State.s, and Major Holmes explained that tlus was 
already done whore a trained assistant was available in the State to carry out the 
inoculation. 

IVrlh regard to the third paragraph of the report the Prcsideirt mentioned 
that the Goverirment of India was already thorouglily acquairrted ^Yith the situa- 
tion and asked Slajor Holmes to explain to the Board. Major Holmes having 
explained the circumstances hr connection with the break down of thenew' centri-' 
fugcB at Muktesar, Colonel Pease proposed the deletion of the paragmph from the 
report. This proposal was seconded by Mr. Eleloher but rejected by a majority 
on a show of hands. 

Coming to paragrapir 4, the Clrairman of tho Committee asked Mr. Clayton 
to c^laui the position. Mr. Clayton said that it had been sirggested that nothing 
wuld be done towards the insurance of cattle irntil their inoculation w'as possible. 
The Committee was, however, of opinion that inoculation w’as only an adjrmct and 
that tho mam corrsrderatioii was the spread of cduoatiou as to hygiene and 
proper feeding and this was difficult owing to a general absence of public spirit aud 
pubhc opmion, one man not caring wbat happened to another man's cattle. Tho 
creation of such a imblic opinion was one of the great advantages of Co-operative 
bocretres "'yhose member's would heed the wariungs of on inspecting official as 
isolated individuals would not. 

t j contended that the idea of the Eegistrars in passing the resolution 
retericd to was that it w'as iiecossarj' to enforce inoculation in order to prevent 
tlie premimn for insuiance rising so liigh that no one could pay it. 

Mr. Clayton pointed out that the premium w'as au automatic indicator of the 
value of i^urance, the principles of sound insurance applying indcirendcntly of 
tlie rate of nmi'tality. Insurance had been most successful in five districts in the 
dry zone of Bumia wdiere cattle were stall-fed. The rate of premium had been 
w'orked out there aud about 40 Societies started were doing well. Ycry little 
moi-tality had occuned and insurance was certainly easier w'hcre mortality was 
low, 


miued. by a 
Three- 


In reply to Mr. Sampson, Mr. Clayton said that the cattle were va] 
Committee of the Insuiance Society after hearing the owmer’s valuation 
fourths of the valuation £xed w’as paid. 

Colonel Maxivell pointed out that when inoculation only gave nroteotioi 
for three months, ite general adoption was of veiy Uttle use, and suggested makini 
it compulsory m infected areas only. * 

hlr. Smart thought that if this had been brought out at the Conference tk 
Eegistrais would not have passed the resolution. They had 
necessary against the possible niination of Societies, siiggLed W At ^CovS 
owing to the prevalence of the cattle disease. If there wtre a sf 
inoculation m emergencies, the danger would be minimised ^ ^ ^ 
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t)r. Mann asked wkcther tilic Veterinary DepaTtment had data of mortality 
to enable the possibilities of insurance in defined areas to be Avorked out and Mr. 
Cla^i’ton replied that statistics for five districts in Burma showed a 2 per cent, 
moitality. The rate of premium to be prescribed has been fixed by the Registrar 
at 6 per cent., thus leaving a Avide margin of safety should the statistics prove to 
be unreliable. Co-operative Societies can themseh’^eS proAude the most accurate 
data, and insurance Avould break down at once if not on a sound basis, necessitat- 
ing the automatic raising of the premium. 

Alter some discussion of the difference in mortality rates according to the 
class of'" cattle to be insured and the uses to which they were put, Mr. Clayton 
explained^ that there AA'ere in Burma no insurance societies unconnected Airith 
Co-operative Societies and that the agricultural methods and the way the cattle 
insured Avere used Avere thoroughly Avell knoAvn to the Registrar’s staff — such 
ItnoAvledge being essential to the financing of the society. 

The Board adopted unanimously a resolution proposed by Mr. Smart 
and sounded by Colonel MaxAv^ell, to add to the fourth paragraph of the 
report^the words ‘*and to raise no objection to the establishment of co- 
operative cattle insurance societies where the Veterinary Department can 
guarantee facilities for inoculation on the outbreak of disease”. 

The President, who liad been the Chairman of the Committee of Registrars, 
explained that he had not approved of the resolution referred to, which had been 
put in its proper perspective by the present Committee’s report. 

The Board accepted the report as below : — 

Inoculation, though very important in dealing with contagious cattle disease, is chiefly valuable 
as an adjunct to the other methods, and that tho best method of provcnlion is by tlio instrac- 
tion of Uio pcoplo in tho projicr onro of tlioir cattle, 8.tnilalion, blorago of forage, water supply 
and prompt and cfloctivo segregation on tho outbteak of contagious di&oaso ond oaily report- 
ing of tlio samo. 

As a result, tho first duty of tho Vctoiinary staff of each Province, both superior and 
subordinato, is to got into tho closest touch with, and to obtain tho confldonco of, ilio 
\ people bt Uicir village. 

2, In tho above circumstanccB tho Committee aio not prepared to recommend the general accept* 
once of tho principle of oxtonding inooulrtiou by unqualified men, as the pcoplo would bo 
more suitably taught to use other mcasuics ; they ■« cro of oiunion thot progress would best 
bo acbio^'c^l by an adequate inoroaso in the superior and subordinato staffs of tho Voleiinary 
Department. 

I). The attonliou of tlio Govoiumcnt of India should bo drawn to Uio foot that opportunities of 
inooulaiioii have been lost owing to tho failure of tho supply of sonun from Muktesar for 
sovoial months past and that tho Board of Agriculturo should urge that tlio Imperial 
Bacteriologist bo placed in a position to moot tho demand. 

4, Inastnuch as a centralised department is at a great disadvantage in undertaking propaganda 
for improved metliods, cither of Agricultural or Veterinary praoticc, among an rmorganised 
population, this Committee would woicotno tlio ostablislimcnt in ovory Provinco of a system 
of catUo insurauco on co-operative lines as tho best means of creating a strong public opinion 
in favour of improved cattle hygiene, and axiuld express tho hope that tho Registrars of Co- 
oporativo Societies m.ry see their way to re-coneidor tho resolution come to at thoir sixth 
CouCcronco, and to raise no objection to tho ostablishmont of co-operativo cattle insuranoo 
soeioUes where tho Veterinary Department can guarantee facilities for inoculation on tho 
outbreak of disease. 


Subject V.— (a) Cattle-Breeding and (6) Food and Fodder Supply. 

The best' means op investigating the belativts feeding values 

OP Indian Cattle-Foods. 

12. This subject was considered hy a Committee consistmg of the Hon’ble 
Mr. Hailey (Chairman), Colonel Pease, Lieutenant-Colonel Farmer, Dr. Parr, 
Messrs. -Evans, Hamilton, Sitole and Smart. 

The terms of. reference were : — 

(a) A survey of the cattle-hreediTig industry has been made or is in 'progress 
in most provinces and the time would noio seem ripe for the Board to 
' advise on the lines of fvluie policy to he adopted. The measures to 

be taken for the preservation of the fine breeds xolvicTi already ecaist and 
ilie protection of the cattle-breeding industry, the preservation of graz- 
ing areas, and the general question of fodder-supply {together with the 
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iwpUeA one of grazing versus stall-feeiing) seem to call for furijier 
discussion. In view of the growing opinion in favour of siall-feedi)^} 
is it note desirable to start a systematic investigation of the relative' 
food values of Indian cattle-foods and to frame a loorlcing plan jor 
this, on the lines of combined feeding and chemical tests ? 

(6) To consider the suggestions made by the Board of Forestry at their Meeiiiuj 
in March 1913 : — 

" It is considered desirable that the Agricultural Department shoidd he asked 
to continue experiments as to the possible utiUsation of prickly pear 
for fodder and 

(c) to maJce recommendations: 

1\Tr - Hailey road tihe report * of tlie Comniiitco on Subjocl V .lud aiiologiscd 
for the necessary inadequacy of a short report on so wide a subject. He said 
that though the subject overlapped with subject X (Dairying), the CommiUec 
had studiously avoided that aspect of it. 

The President after thanldiig Jlr. Hailey for his excellent report Tnentioned 
the discussion of the subject at the Forestry Board’s recent meeting and read ex- 
tracts from the Government of India’s letter in which they expressed to local 
Governments their views on the resolution by that Board rvith special rcforonce 
to the question of substituting cut fodder for grazing and of utilising pricldy pear 
as a fodder. 

Mr. Hailey explained that it was in view of these references that the Coimnil tec 
had laid what might otherwise ajipear to be undue stress on certain points in 
their report. 

As regards inoxeaso of grazing area being necessary for the improvement 
of cattle, Sir. Lodge said that the rosrrlt in some cases had been deterioration, 
and that restrictions should be imposed so as to keep the numbers of cattle on 
gmzing areas, %vithin limits. He mentioned cxporimcnls in scllmg hay, which 
had been popularised by ofiering it for sale and said that by cutting coarse 
grass the growth ■was greatly improved. Lantana dc.stroyod pasture land, which 
recovered its value after eradication of the pest. He endorsed the principle of 
establishing an agricultural branch of the Forest Department, if the increase of 
staff could bo obtained. 

Mr. Hailey thought that a scheme tried on the United Provinces rardne lauds 
was likely to become a great success. Babul planted on large areas for tannery 
purposes had the result of largely impro-ving the grazing, and Forest Officers in 
fact maintained that no groat growth of grass ever took place on such areas without 
some shading by trees. The area, 10,000 acres to begin with, now extended to a 
much larger area and gave a magnificent gi'owth of grass. No general advance 
was, however, possible until a branch of the Forestry Department was formed for 
dealing constructively -with these ravine areas. Already there wore a Forest Officer 
and special staff in the United Provinces. 

With reference to tho question of preservation of grazing grounds, Mi’. 
Sampson su^ested, in the interests of Madras that it was undesirable to recom- 
mend the exemption of any grazing lands, forest or otherwise from restrictions, 
except in recognised grazing tracts. 

Mr. Smart objected that, in Bombay, there was, he believed, only one recog- 
nised grazing tract outside Native Slates, and the adoption of Mr. Sampson’s 
proposal would mean approval of restrictions on grazing almost anywhere in the 
Presidency, 

After some discussion in which hlr. Cffiadwick and Colonel Pease look part 
and from which it appeared that Mi’. Sampson’s chief objection to unrestricted 
grazing was based on the evil effects of over-stocking small grazing areas sucli 
as axe common in Madras, m. Hailey explained that the intention of the Committee 
had been to avoid restrictions as much as possible. He proposed to limit the 


* The report as amoiidcd is printed on pp, 16 to 17, 
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scope, of ilic paragi’opU dealing ndth this tfuestion to forest areas, but to add to 
tho end of tho first sentence the words except in such areas as are regarded as 
aheady over-stoeked.” 

]\l3’. Chadudek accepted tho paragraph as thus amended, the discussion 
haying sufiiciontly enipl»asised tlie differonco of conditions in diJTeront provinces. 
With reference to tho improvement of waste areas he would like to sod an account 
published of the interesting work in tho United Provinces referred to by 
arr. Hailey. 

‘ Mr. Hailey said bo believed a special repoj-t dealing with the matter was being 
brmtght out. In reply to tho President, ho said that it utts not suggested that 
the Jioard should give any special promincnco to tho Committee’s suggo.slion 
tmder lJn.s head. 

Tho Board thou wont on to discuss the last of the Committee’s recommenda- 
tions. The large number of cattle of a similar class, required for conducting 
practical feeding tests, having been pointed out by air. Hobbs aud omphasi.scd 
by Colonel Pease, air. aiiUignn said that in two or tbree years’ time it might bo 
possible to start experiments of a practical nakiro at Pusa. air. Clouston 
said they bad already c.stttblished the ^•alnc of one of the grasses in tho Central 
ProAnnccs and of cotton seed and cake by feeding experiments with young animals 
in a breeding herd. air. Wood illustrated the difilculty of dealing with the matter 
on ordinary faims by quoting the contradictory results an’ivcd at by him with 
wot-ldng bullocks, lu reply to Hr. Leather, Colonel Pease explained that tho 
Committee had contemplated as well, more scientific and elaborate tests with 
ai)paratus of the land used in Germany and America. Mr. Meggitt drew the 
Board’s attention to tho necessity for distinguishing between tho many different 
kinds of inotcins in analj'ses in conneotien with this kind of work. Hr. Fischer 
had distinguished a largo number of chemically distinct proicids which had been 
shown to have very diverse physiological efTccls. Hr, Butler cmx>hasiscd tho 
enormous difficulties involved in an attempt to get any results of any value fi-om 
experiments on nutrition of the kind proposed, and instanced alcohol as one of tho 
few substenccs tho nutritive value of which had been satisfactorily determined 
in this manner. 

Colonel Pease cxidaincd that, the general feeling of tho Committee had not 
been tliat the subject was of l.he, importance implied by t.hc wording of the recom- 
mondafiion, and suggested the substitution of the word “ desirable ” for “ absolutely 
neccssaiy,” — ^which was accepted. As regards foods of general importance, such as 
cotton-cake which Mr. Hamilton specified as a food tho value of which required 
to be csfablisbcd in the Piuijah, it was pointed out by several membons of ilio 
Boaid that the question is one more for general domonstjuiion of a recognised 
fact Ihan for more precise experimental delermiiuition. 

Tho President drafted a resolution wliich was proposed by Mr. Hobbs and 
seconded by Mr. Hailey, " that the Board endorse the report of the Com- 
miltee and agree that only general principles can be laid down. 

With reference to the investigation of the relative values of Indian 
cattle-foods, they consider that a scientific investigation could only be 
carried out by a special staff with special equipment such as could not 
at present be justified by the comparative importance of the results likely 
to be obtained.” This rosolulion was accepted by a majority of the Board. 

13. The report as amended is given bolow ; — 

“In dphlin/? vith Iho Bubjecl ol Iho entile hnpjily ol ilio dillucnt proTinccB of Iiulin, tluro h 
one oulutandhiR fcnlnre common to all, iis., the riBing piico of cnttlo. llio mnin nasons 
for tins are ■vajiouhly bIjWuI to 1«‘ the estenfiiou of cnlthatwn and conflcqncnt itblrielion of 
(Trormp; laudB; the marked falling off in impoitatioiiH from Kaiivo States; t]ie incrcasid 
cwlliTatton of commortial uojis sodi as cotton and jnlo tvliicli Jiaro ltd to a doorcaso in tho 
ruUivntion of cioiw alloidlng fodder vith the necessary result that oidlivntora in lliiao tracts 
have como to rely more and more on porclmses from tho broeding dislriotH. Tho latter cause 
IB said to oporaio bo largely in homo areas timt tho rultivator la content If ho enn aiipporl 
Ilia plough caitlo, ^'lio pohilion in Boino parts of India, notably tbo Bombay Bresidenoy, 
appears to bo auoli that boforo any piojcet in IJio direction of improving the quality or in- 
orraxiing ilie number of cattlo can bo alUmptid efforts must drat bo made to ensuro an 
adequate, aupjily of fodder. It is pointed out that it is of little u^-o providing llio Borvioea 
of bettir tllissch of bulla if tlio culthatora are unnblo to rear iho young stock. Cattlo arc 
boiigbt yearly for tho uoikiiig hcnaon and promptly sold bocauso iborois iiiBufTicicnt fodder 
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to keep tlicm tiUvxs in the open season. In sneh arenb therefore the prohlea is ratlicr ilwt 
dealt with in the bccond subjeot of reference, viz,, Ifcddor-Sepply. 

Xiicre ore, however, clear indicaiionb in each of the pto\'incPS rcprcsenlcd on the Coaaiitco that 
the evil is bringing about its own remedy and tliat private cntcrpii&c is being stimulated by 
the considerable pioiita obtainable from cattle-breeding to make good tl\o delicieuey in the 
cattle s\ipply. In addition to this tho cultivators, partioulorly in tlio United 3?rovinces, 
ore being forced by tho necessities of tlie catuation so for to change their crop system as to 
include some form of fodder crops and topoy attention to tho rearing of their young stock 
by stall-feeding. Some sucJi outcome of the rise in prices of cattle is inevitable. ^ Tliedroin 
on tho breeding centres lias bceonio so serero Hint tlie piice of c,itflc is eating seriously into 
tho profits of sucli cultivators ns rely crclubtvely bn them for tlicir plongli cattle, ^oncr 
or later those wlio have been temptr^ by the growing pticet of coinmercial crops to riducc 
tJioaica under fodder producing crops must bo compelled by 11 o price of cattle to breed or 
rear cattlo thomsclvcs. 

lEho problem before tho Agricultural Deportmf nl is to arbist them to become more self-supporting 
in Hiis matter and also to assist niul encourage tlie brctdoc to raise more and better animals. 

In making their recommendations on the subject tbo Comniittco wish to make it clear that thoy^ 
draw a distinction between tlio breeding ti.iels and Diose tracts wliicb aro mainly dependent 
on outside sources. Hie mam problem in tho latter is tho increase of tlio fodder supply and 
there is at present little possibility of effecting any imptovcmenl in calllc-brceding until 
tills has boon offcctcd. 

In this connection, however, it would appear desirable that some offorU sitould bo made to work 
out in a non-breeding trncl tbo rekitivc profit and loss of (a) glowing 'sulTicicnt fodder and 
roaring yoimg stoelc and (!<) putting the land mider cotton or other commercial crop and buying 
mature bullocks. 

With reference to tho first portion of the terms of reftrenee, ri:., eatllo-brecding, tlio Comniilfee 
(.onhidor that tho undenuentioned points aro of particular importanto ; — 


(1) Prescrralion of gradvg grounds in Joreft areas. — ^The restriction of grazing rights now 
enjoyed is from tho point of view of caitlo-brcLiling to ho deprecated o\cept in sucli 
areas ai aro regarded ns nlnndy ovimtockcd. There still remain in some jirovinees 
grazing lands of considerable extent wliidi serve e-s breeding grounds. Tliero is a danger 
that those may bo oncroaclicd upon cither for cultivation or as protected forests not ojicn 
to grazing. TJic conditions diiTor so greatly that no spicifio recommondations can be 
made. Tho maintenance, however, of breeding grounds is of such importance tliat if 
there is any danger of their being doiolcd to other purposes their acquisition on public 
grounds appeals desirable. If acquired they could bo much more olliqicntly mnnngi d 
than at present, and could lie made to supiiort larger lirrds of cattle. 


(2) Itnprmemenl of vnde areas. — Tho improvement of tliese areas should bo systematically 
undertaken wiUi a view to inciLasing gr.iring and fedder faciUliis. In every province 
there appear to bo largo areas capable of devtlopimnl under proper manogement. The 
Committee recommctid action on the lines now being taken in tbo United I’rovinees to 
bring the ravine areas nndcr control on a large scale and develop tbrm os fuel and fodder 
reserves. Sueli work of improvement c,vn be btst nndertoktn by the ITorcst Department 
acting in close association with tho Agricultural Dcpartmint. A sop irate branch of 
that Department might be formed under the title of Agri-irortst brancli. The gradual 
aSoreatation of ravines and othtr waste lands would more tlian counterbalance the less 
in grazing land flora extension of cidthation. It is important tliat tlio aim in view 
should bo primaniy to increase glaring facibtks and provide more fedder and should bo 
regarded from this point of view rathor limn from that of increasing the forest area, 

Tlio object might possibly be attained by placing Ibis work immediately under the eiril bend 
of the district. A eoincwhat similar system of improsiiig tho gniss in eeriain high Wn" 
areas of hard soil by tbo formation of Haris bos been suecessfuUj dimonstratcd in the 
Punjab. 

(3) Increase in number of catlle-brecding stations.— Tho number apjicars to bo wholiv inade- 
quate in nearly all provinces. It is desirable that tlicse famifl should bo located in brci ding 
distiicts where thcro is Idvoly to be a demand for bulls. 


(4) 3rainUnttnre of indigenous breeds of valne.—Thoro appears to bo a distinct danger of 
valuable indigenous breeds djing out through indiscriminate and catolc.ss jiietJicds of 
breeding. It is most essential that where this is tho case separate farms should bo de- 
voted by Government to maintaining the purity of these breeds. 


(fi) Bnedtng /rocte.^ortam definite tracts should bo recognised as breeding tracU and cJTort ' 
at first concentrated m these areas. Additional staif should bo attaelied to the selreted 
tracts, who wiU devoto themselves to tho question of tho supply of bulls, tho regulating 
of breeding, advising as to roaring, etc. 


tonanco of bulls by distnet boards. It is essential tliat tho cattlo owncis should have 

P5«Pf Some such measures as fhie foUow Jd 

m tho Punjab might be adopted where in the event of tho superintendent of tlio circle 
npproMiig of a bidl being made over to a village or co-openSivc society tho district 
S f T n to certain conditions as to tlio LhiSoing nmSS 

mombors. ® ^ encouragement to maintain bulls for tjic benefit of llieir 
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(7) Oattle flimrs . — Tlicsp havo proved of very donTitfol utility. Breeding could bo better 
cucoumged by giving jirizoe 1 o groups of vijlegca for young 'stock bred from bolls supplied 
by the Govommeut bnrms.^ ' 

'(8) Miminalion of wndesirabh tnalt sfoeh . — ^In corbiin parts of Ihdin the lotting loose of Broli- 
nmni bulla forma a great impcdiinoni to any improvement in Iho breed of the local cattle. 
i, £x})crionco hns phorvn that as facilities for ohtainjng the services of better bulls aro in* 
rrcftsrd tJie viltagcm aiiovr a desire to gel rid of tliesc animals. Pious Hindus diould 
bo encouraged to maintain gorhalas wlioro these animals could bo kept. 

The villagers sliould bo encouraged to castrate tlio male stock before 18 montlia of 
age. 

(9) Inrrtast of tlaff , — ^In praotically all provinces tho alaH appears -wholly inadequate to 
undertake any systematic attempts at improving csttlc'brccding and on increase is 

eBSCutial. 

Tlio fodder question nppeors to arise in very dittercnl degrees of acuteness in various parts 
of India, In some provinces, such as parts of Bombay, the Central Provmccs, the United 
Provinces ond (ho Punjab, t?'o quest ion turns Im^ely on i lio maintenance of a sufficient supply 
to prevent the great loss of cattle in faniino years. In other provuiccs and other parts of 
.the above provinces tho danger of anj-thing like n fedder famine is somewhat remote and tho 
problem centres rallier round the prevention of waste and the using to tho best advantage 
of tho oxisting material. Tn irrigated tracts, for instance, there can never be any actual 
fedder famine tliough (hero may be an insnffieienoy of supplies owing to tho crop system in 
force. In such tmeis if is kilo to recommend the growing of drouglit-reslstlng plants, whereas 
these may bo of get at value in diy' parts of tlie cotmtiy. Tlio problems to bo attacked there- 
fore are efscntially of a loeol rharaeter and must be worked out from tlie point of view of 
particular localities and nothing more than very gcnersl recommendations can bo 
made. 

Tlie recommendations of tlie Committee are j — 

(1) Tliai investigation sliould bo modo in each province of (iio exUUng sources of fodder 
supply and their utiliriition (o the best advantage. Among other possible sources of 
supply to which attention might be direolid nro the byc*prrdncts of tlio cotton seed 
cm<-hitig milb. Experiments undertaken at Poona have 1< nded to show that cotton 
hulls att of cou&ideraijo salue as feddrr. It is also suggested that certain grasses at 
prostnl grown on a limited wale iiobBef« high nutritive value. 

Among possible metheds of utilisation of existing supplies further attention might bo 
paid to eusilogc and to tbo cutting and storage of gias-s for hay. The present methods 
are not incrolyw wteful 1ml lend to lowcrthe nutritive value of the hay. 

(2) f^Moiiraganrnl of oullivttlora io intlude emne fodder crapt in their rototimi . — This is 
essentially a local problem on which ho p.arfleular recommendations arc called for. It 
appears, howmr, dthitaWo (o consider whotUer Uie object in view cannot bo furthered by 
low f ring of the canal rates for snch crops in irrigated area', 

(3) Wel/-/c«t«»g.— Tlie Committ eo are of tho opinion that no olforls to popnlarire stall -ferding 
arc iiertFsary. It is being forord on the cultivators in certain tnicta by eeonomio con- 

• ditiotiM and w ill douhlh ss be fom d on llirm in a larger measure in the future. It should, 

however, bo jiointtd out that stall-feiding must ns a gciieTnl rule bo more expensive 
than grarjng. As (ho pressing iiroblemot (he present moment is to mefense the number' 
of cattle, etftll-feiding cannot frein Oils point of view be ret ommi nded in substitution 
of graring whcie facilities for the latter nronlnady in exislenee. I'^irther the Committee 
would point out that, because in oxceptionnl eircninstniiccs and on a hmiUd scale, the 
sole of groi-H from fonsts has proved sucecssful, it cannot ho argued that it will prove 
ennnlly suectashil in all cases or over wide areas of forests. For instanee in parts of tho 
r< ntral rrovinets and Bernr whero the jungles eneroneh on or are surroundid by liiglily 
eultivalf d cotton irncls, the demand for grass is so keen tJiat it pays to cut tJiu grass 
and stall feed ; but in moiJ/ otliei troets of the Central Provinces the jungles are more 
remote so tliat (he cutting and removal of grass from (lie jungles to the villages for tho 
pnrj)es(fl of stall-feeding appears impracticable. Much of tho forest gnwsi loo when cut 
and bahd under present rondUions is so rank and eoarso as to bo nnpalatnblo to cattle 
and poascsBPs a very low nulrilivo volue. 

(4) Storage agaiwl /ojm'ne.— Kxprriments riionld bo undertaken as to Iho best methods of 

rtoring hay and various forms of fedder and demonstrations of (lio methods recommended 
' givrn. The co-opi rativo sot itlies would probably form most wseful agencies for carrying 
emt lli<sa mollirds. llio exprriraentn now- being nndeit.vkrnJn the Bomb.vy Presidency 
for sliiidding ond baling Kttrhi appear to oiler a pos-iblo solution of storing (his form 
of fedder and if ultimolcly snecensful the process iniglit bo UEefully adopted in other tracts 
subject to famine- 

(B) Pricltif Pear . — Tlio oxirprimenls undertaken in tho Bombay Presidenoy go to sliow 
ilmt tlio prickly pear if properly prejiared forma, a useful food in farnino times. It 
would also bo profitable to feed it as port ol tlio ration wlieu fodder is scarce ond prices 
hrgh. Pomonstrotinns might bo given in other parts of tlio oonntry subject to farnino 
wlioro this plant is found. 

(b) Phe relatiie food talnio of Indian eallU-foodo . — ^Tlio Commit too nro of tho opuiion iliat a 
nyptemalio imrstigMimr of the anbjecl if. desirable and should bo best undertaken nt 
iSira, the neecssarj’ alnff being (nterlftirird to cany out tho work. In addition inveati- 
gaiions sliould be conducted nt the provincial fnnns to n.scortain, by such mothoda ns 
weight menhurcnients, tho lelntr-t’o feeding values of tlio diflerent grasses grown in (ho 
pjovhices. 

. n 



POUBTH DAT- 

16. The Conunittee on subjects TI and III (Agriciteo) consisted of Dr. 
Butler (Chaiiman), Dr. Kunjan Pillai, Slcssrs. Barnes, Birfc, Roberts, and Sherrard. 

The President requested members to cryistallise tboir proposals and criticisms 
into definite resolutions. 

Subject II.— (Agriculture) PnoGRAjmES of the Lmperul Department of 
Agriculture (Appendix A, page 65). 

The terms of reference as regards subject II were : — 

To examine how jar the several programmes meet the rcguvemcnis of the Pro- 
vinces and of the other Imperial Officers. 

16. The Committee on tliis subject reported as folWs 

Tho Comroiltoo tiro of opinion that tlio recommondntions of Committoo (A) of iho Bovd of 1910, 
namdy that tlio programmos of Provincial DupaTlmonts should shon in brief tlio connection 
botnoon tho propo<wd linas of n ork and tho results obtained in the pA''! , might M ilh mlvAntago 
bo ovtonded to tho programmes of tho Imperial Dopartmeni. Thn progr.ammo preannfod 
by tlio Economic Bofaniat, BongnI, is roforred to m a conoroto ©.aaniplo of tho form vliieli Is 
conaidoced snitablo, 

ProgmmmM of He Agrkutuiat Chemht, Mtjrotoght, PalhotogteaJ Pnlondogisl, .Igrieitlhml 
Baelcriologiel, AgrieuUurist and Golltm Spceialint. 

Theso programmes aro npxnovcd. 

Programme of the Economie Botanist. — It is imdorstood tlint tlio Hubjeet of Indigo iminosoment 
has been takou o\ or by tliis oiTicor from tho Siracah Rose itoh Station, ana it Miould. thoicforo, 
be shomi in tlio programme. 

Programme of the Enlomologi*! — It K recommended that tho follow ing be imoitod nltheend of the 
section “ Other Inwt Pesh — “The former of these insi stigatiors will lie emned on in 
part in tho Punjab in collaboration with the local Deimrlmeiit.’* 

After reading the report of tho Committee, Dr. Butler stated libit Dr. Leather 
•was asked in Committee to explain tho objects of tho expcrimenls on saltpetre 
manufacture. At first it was hoped the work would be of value agriculturally, 
in cheapening the supply of saltpotrc as a fcililiscr : though this object is not 
likely to bo reached, still, as the manufactiu’e is a . ^^llage industiy of some 
importance and the experiments had taken up a good deal of lime, it appeared 
desirable to bring them to a conclusion. 

In the discussion of the report, it was suggested by hlr. Fletcher that tho last 
paragraph should be omitted, as iinnocessaxy, but ho did not press for its omission 
iu view of a general opinion expressed that tho work was import ant. 

The report was accepted by the Board. 


Subject III. — (Agriculture) Programmes of work op tjij: Provinclvl Agri- 
cultural Departments and op Native States' Dep^vrtments of 
Agriculture. (Appendix B, page 59). 


17. As regards subject III the lonns of reference were : — 


(a) To consider how far the progtammes of the several Provincial and Native 
States’ Departments meet the reguiremcnis of the Imperial Officers . 
and of the other Provinces and States. 


(6) To examine and report how far the recommendations of Committee A of the 
Board of 1910, printed on page 80 of the Proceedings, and passed hj the 
Board, have been followed in drawing up the programmes. 

1. In this connection the Besolution of the Board of Scientific Advice at its 
22nd Reeling on the necessity of drawing a distinction between major 
and minor investigations will be taken into account. This resolution 
was in the following terms : — 


BesoM— To recommend that those departments that so far have not differen- 
tia^ between more and the less important investigations claming 
should, m future, do so and that programmes should distinguish 
between mam and subsidiary lines of investigation accordingly. 



The ioUomTig joints are aho jor consideration : — 

(«) A proposal by Air. Milligan that in fuLwre the discussion of Progress 
?•' Reports {to which short prograimnes, indicating the direction of the 

continuation of the work in progress and any neiv work proposed, 
would naturally he aj)pended) should he substituted for the discussion 
of programmes. - 

Nom . — If this proposalis approved the Board is invited to suggest a procedure 
far the timely circidation of such reports to members. Debate can thus be regulated 
by prescribing that previous notice he given to the Preside}^ of any point in these 
progress reports which members may msh to rliseuss. 

*1 If 

(b) A proposal by the Director of Agriculture, Bombay, and Air. Gammie 
that Reports of Agricultural /Stations should he published, annually 
in abstract only, and ^ the Director's Administration Report : and 
in del-ail as separate reports for each station, only every dth or 5th year, 
when any results or conclusions arrived at during the interval cotdd 
he dealt with. 

\ 

Di*. Biitlci* tliGU read ike report of tke Gommitteo on subject III — wbiob 
report, as subsequently amended, is printed on page 21. 

AVitli reforonco to tlic B<nigal Deputy Director s programmo, Blaclavood 
explained that a proposal for a Second Deputy Director of Ag}*iciilture for Bengal 
bad already been made b}*" the Bengal Government. 

After an anbuated diacu.ssion on tbo quosti(»a ol llie idaco of economics on 
Gmroriimeiit Farms, in the course of which it appeared that there was a strong 
opinion that a clear lino should be drawn between cxperimeiilal and demonstration 
work in tbis re.spoct, and that there was not, as tbc Pre.sident put it, any indication 
in 5Ir. Smith’s progi'amme that there was any definite experimental work gouxg 
on, the Board decided to aiiiirovc the first paragraph of the programme after 
emendation so as to apply to demonstration farms only and Dr. Butler agreed 
to make tbe con’espoudiiig necessary alterations in the Committee’s report. 

Dr. Ijoathcr tbon suggested that the work of demonstrai.iou now earned out 
, under the Direct or in Bengal should be under the Deputy Director. The President 
referred to a similar difficulty in Assam where, Mr. MeSvinoy explained, the so- 
called Agricultural Assistants woie as a compromise still under District Officers 
to tho extent that they had t-o submit their diaries to thorn. Ilo thought they 
should be independent of District Officers and that their designation miglit bo 
clianged to that of Agricultural luspoctors. 

Dr. 3\rann proposed that (he opinion expressed by tbc Committee on subject 
IV, in paragraph 20 of tlioir report, should be endorsed by tbc Board, and empha- 
sised the danger of tho Agricultural Department being asked merely to suggest 
work for uiicontTollod oxporimeuters. 

Dr. C(*loman supported tliis proposal, having been troubled with exactly 
such cases in Mysore. 

blf. Fletcher demurred to the term “Deputies” (in iiaragi’aph 20inontionnd 
above) as implying Deputy Directors who would thus bo placed in control of 
work that should bo imdcr spccialisl.'s. ^’his led U) a discussion as to tbo advisabi- 
lity of ma long any J’ecommendn lion as to tlio dolimilalion of work as between 
tho Director of Agriculture and his expert staff. Mr. Clayton, Dr. Butler and 
many others supijortcd Idr. Mami’s proposal as widened by Mr. Flotolier, while 
Dr. Deathor’s original proposal was supported by Mr. ^Yood. 

Dr. Mann proposed a resolution os follows : — 

“That tlie Board place on record their opinion that if the most effective 
work is to be done, all subordinate agricultural officers, whatever their rank, 
should be directly under the Director of Agriculture and his superior staff ; 
and that while a very close co-operation with the executive head of the 
district is desirable the actual control should be with the Agricultural De- 
' partment.” This was put to the vote and adopted by a majority. 

1)2 
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18. ]\Ir. Heycoclf said llie pai’agrapLrofcTrmg to Bihar and Orissa iii the Coni- 
mitce’s report "was not applicable. The only farm proposed was one at Hanchi, 
to supeiwise wliich a Third Deputy Director had been applied for, it being proposed 
to train a subordinate staff on the farm. In view of the fact that the depart-^ 
monts in Bengal and Bihar had been hampered for want of staff, Dr. Mann pro- 
posed a resolution that : — 

" The Board consider that, in any Province, the policy of opening f^rms 
before there is an adequate superior staff to manage them and that of ex- 
tending demonstrations before there is a trained staff to carry them out, is 
fundamentally unsound.” 

Mr. Heycoek seconded this resolution •which •was carried unanimously. 

As regards the United Proidnccs, Mr. Hailey explained that the Deputy 
Director and Economic Botanist whoso programmes wore commented on in tiva . 
first paragraph, had been on leave and the programmes had been written up 
by their Assistants. 

In eonneotion with the Committee’s recommendation as to the writing up 
of the results of experiments on the Cawnporo Farm, Mr. Hailey assured Dr. 
Leather that Six. Burt would write up the results as soon as possible. He wont on 
to say that the fourth paragraph of this section of the report sho'w'ed an entire 
misapprehension of the position on the part of the Committee. Ho thought.it 
reflected on j\&. Clarke’s work and should be eliminated. Mr. Clarke’s work had 
originated on a farm under an Assistant Director, where there wore no laboratory 
facilities — to the great inconvenience of both officers, and it was agreed by all the 
officers concerned that Mr. Ckrkc should have a station of his own, particularly 
in -view of the approncliing extension of the work in connection "with Dr. Barber’s 
seedling. Mr. Hailey on the ndvioc of his export stall had recommended the 
considerable expenditiun necessary and did not tliinic the Board was in a posi- 
tion to question the necessity. Dr. Parr amplified Mr. Hailey’s statement laying 
stress on the fact that the proposal for a separate station was a case of co-oper- 
ation to secure greater officionoy. Dr. Barber supported this point of •view mom 
his experience and said it was almost necessary for a man to grow under his own 
control, a crop on whioh ho w'as specialising. 

Dr. Butler ha'ring o^laincd that it was the w'ords “ Agricultural Station ” 
whioh had misled the Committee, agreed to the deletion of tho paragraph. 


"With referenco to the paragraph relating to the Central Pro-vinces, Dr. Butler 
accepted an alteration proposed by Mr. Allan. The first part of tho paragraph 
thou roads ; " Tlic Committee notes that there is little reference to experimental 
work in the programme of the Dopul^’’ Director, Northern Circle, and considers - 
that there should ho more rofoxcnco in greater detail to the experimental work 
in progress.” 

Ho explained that tho Committee •wished to emphasiso t.he desirability of 
maintaining the improvement already visible in programmes, in the direction of 
sIioAving the continuity of futuio with current and past work, and in -dew of 
which improvement they had recommended tho continuation of the present 
procedure as regards Programmes. 

Dr. Bulloi- also accepted a siiggostion that tljo rcfoioncc to tho omission of .any 
mention of teaching in the Punjab programme should he deleted in favour of a 
paragraph of more general application which has been added to tho Committee’s 
report. 

Ih. Bam Gopal agreed to omit fiomfuturu programmes references to duties 
such as the maintenance of Govorament Gardens which rvexe only incidental 
to his office. 


3\Ir. MrlHgan, in view of the recent improvement in tho form of programmes 
submitted, withdrew lus suggestion as to the discussion of progress reports? 

As regards the question of reports of Agiacultural Stations, Mr. Smart asked 
the Board to iccoinmend that they should be dispensed with in Bombay, pending 
the next meeting of the Board, but the feelbig bomg clearly against this suggestion, 
below Board adopted the Committee’s report as amended 


Sr 



19, Oommilloo fiist coasidorod llio dotails of tho several progranuuos sufiinUtcd. 

It Bengal. — Tho Commiltbo notes that theru are at prasont soveu laiins under tho control 
of tho Deputy JJircetor and that H is proposed to add an eighth next yonct It is sug- 
gostod tliat tliis is too iioavy a ohargoior a binglo officer and that either (1) an additional 
Deputy Diieclur be ioeruitod, or (2) tho opening of tho now form bo xiostponed until 
somb of tho existing farms onu bo olosud. 

With regard to tho opening paragraph of tho Deputy Director’s programme, tho Committee 
wishes to tiran attention to tho fact tliot an Experimental Farm should bo Morked for 
tho xnirposo of elucidating informatinn, and that oidinarily it cannot be oxxiccted to , 
' show a profit. This does not apxily to Domonslration JTarms. 


2, Bihar and Oriesai — With roforonco to tho flist paragraxih of tho Doiiuty Director’s pro- 

gramme, tho committee considors that tho xiolicy of opening farms bofoio thoiois a trained 
staff to manage tliom is fundamentally unsound. 

3. Vnitfd BroiincLA,- — ^In the absonco of a sufiiciently detailed account of tho work in pro- 

gloss or iirojeotodj the Committee is unable to offer any comments on tho programmes of 
tho Deputy Direelor, Wcslom Chclo, ond of tho Eeonomio Botanist. 


It is Biiggestod that it might bo of interest to UTit« up tho results of the recently discontinued 
permanent and umnurial experiments on the Cawnpur Farm, for doiiartmental pnbli- 
oation. 


Tlio Committoo is of opinion that tho Assistant Director, Eastern Circle, is nttompiing loo 
much, and lhat it would bo better to concontrnto on a fow impoltunl crofis or 
Xiroblmus. 


, .j./ltis rocommendod that pure lino, inira- varietal solootion of wheat miglit bo inoludedin tho 
g/ f A programmo of vork of tho Eeonomio Botanist if not already in progross. Also that 
item 8 he deleted from this programmo. 


0 


S. Bomlag. — Tho xirogrammu of Bombay is axiprovod. 


0. Madras,' — Tho piogrammo of Madras is afiproiod. 

7. Central Pravinecs and Bcrar. — Tho Committoo notes that tlioro is little loforoneo to experi- 
mental work in tho programmo of tlio Deputy Director, Northern Circle, and considers 
that there should bo more roforcuoo in greater detail to tho cxx>orunentaI ■work in 
Xirogress. 

It is observed with eonsidorablo disapxmintmont that absence of suitable laboratory ac- 
commodation continues to hamiicr tho work of tho Eeonomio Botanist and tho Agri- 
oullurnl Ohondst. 


8. Assam. — Tho xwogrammo of Assam is api>r«ved. 

/ 0, Nwrina.— Tho Committoo is of opinionthal the programmos of tho Deputy Direotor, North- 

ern Cirolo, tho Assistant Botanist, and tho Assistant Entomologist do not givo suflioiont 
details of tho objocts and lines of work for adoquuto scruliny. 

10. AW/cU’wt Fronlitr Province, — The programmo of tho North- West Froiitior Province is 
approved. 

11. Mysore, — Tho programmo of Mysoro is axiprovod, 

12. Kashmir.~’i']w Committee is of opinion that tho Knsltmir iirugrammo is grootly in oxocss 
of tho rapacity of tlio small staff to oxoouto, and roeommouds its ourtailmont in tho oi ont 
of lurUior stall not becoming available. At tho some limo it is suggested that tho iin- 
porlaneo of Aguoulluio in tliis Stato is such ns to warrant liberal expansion of the depart- 
ment. 


13. Tratancore. — The Commitlco boliovcs that tho expansion of Moik in certain directions is 
hampered by -n nut of staff and is of opinion that tho addition of a botnnioal and a myoo- 
logioal assistant would enable woik of cousiderabjo imxiorianco in connection with paddy 
irapiovoment and coconut disooso to be tnkon nxi. 

W. Baroda, — 'Tho programmo of Baroda is appiovcd. 

Tho Commitlco obsorvob (hut no nuto is made of oduention in .soino of tlio programmes sub- 
milted and euggoslb that whoio the offioors of n duxinitniont nio eiigagoil in tooebing this 
sliould ho indicated either in tlio Director’s sumraaiy lu in tho Specialists’ piogrammcs. 


20, 'l-'hc Commitlco then uxaiuincd tho foiin of tho piogramiues, in view of tho rooommondationB 
of Committoo (A) of tho Board of 1010 and of tho 22nd Mooting of tho Board of Scientific 
Advico, and considcis llml, with ooriain oxoexitions noted below, those recommendations 
hivA'o boon followed, with tho icbullthat tho Committeo’s labonis liavo been lightened and a 
muro sntisfnotory examination of tho piogrammcs soourod. 

In tho programmes of tho United Provinces, tho Northern Cirolo of tho Central Provinces and of 
Mysore, Travanooio and Baroda no snfiiciettt distinutfon has boon drawn botwoon main and 
Hubsidiary lines of investigation. 

In some of tlio United Piovinoos’ programmes now work is not indioatod and information as to 
tho scope or aim of tho worlt in progioss, tho xesuUs, if any, oblninod since tlio submission of 
tho pieviona programmo, and the direction in whioh it is proposed to oontinuo during tho 
1 coming year, is wanting. 

In a few oases (Punjab, Bui'ma) tho name of tho offioor ifbsponsihlo for drawing np tho programme 
is omitted. Tho Committoo is of opinion that all x>rogrammes should bo signed. 
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Ilio Committco next coiiMidorKl tlio ptopoxil Hint in £nt«ro ihc diKussion nf Progrrns i^oporis 
((onhich blioil propnimmofi, mdtcivling llie dirtclion of the coiitiniMdon of the ^Mtrk in pro* 
gross and nny now ai ork proposed, aa onld nit ur.dly 1 w njipendod) slunild bo oubslilu ted for 
the discussion of ptogromines * 

It AA .is decided to recommend tlmt the i»roM!nl pioccdtiio slunild bo iiidint.iinrdt jirOvidcd that the 
suggestions of Committco (A) of tlio Ifoard of lOJO Jio folluAi td, .is they Iiia’o been in the gro.it 
majority of the progr.immcs under considcnitioii tliis ycai. 

I'lnally tho Committco oontideretl tho ptoimsal that Rojiorls of Aprieiiltural Slotion'i should lie 
published .inmuiUy, in alulrael ou/y, and in tho Uiieotoi’s Administratiun Jtcporl : mid in 
delatl os separ.ito rojiorts for e.ioli htntion, only CA’ciy -Itli or Otli jonr, Aihoii any icbulU ur 
oonclusions armed at during tho intcrAol ronid bo dealt Ailth. 

Tho Committoo is of ojunioii that this opens up the much Inigoi questions of tho Btiindaidis.ition 
of Farm lioporta and (ho best motbod of rendering tho information voiitaincd m tin m readily 
availablo to those mlerestod. Tho majority of tlio membois nto in f.vAour of mamt.iining 
annual reports, but it is felt that bome Mops should bo taken to abstrnet and indt jr then « uii- 
tciits, so that other uorkors Mould lie in a position to find required information on sproific 
points Avitli a minimum amount of labour. 

It IS buggosted that this is a suitable sabject for dibcusbion at the next meeting of tho 3loaitl, and 
accordingly no dofinilo rccommcnd.iUons aro lundo at picbunt. 


Subject IV.^— The best meahs ok brikging improveu »u:tiiods of Acincur,- 

TUBE TO TflF XOTICE OF CULTIVATOES. 

21. Tlic CoinmiUce consisted o£ Dr. Mann (Chairman), Dr. Coleman, Dewan 
Bahadur Swnniikannu Pill.ai, Bao Bahadur Dlitirmaianga Bassu Gaiu, Messrs. 
Chadwick, Claj'ton, Clouston, Evans and Smart. 

The teims of reference weie : — 

(o) To briiiff the HepoU up to date. 

. (b) To malcc recommendations as to the relation that should exist helween the 
fi subordinate District Agricultural OfpeerSt and the administrative District 
Oflicers. 


Note.— D i connection with this subject, the mter-relation of the Agricultural 
and Co-operative Credit Departments can be discussed. 

In introducing the report of tlio Committee (printed on page 23 below), 
pr. hlann aclmowledged the assistance received from Mi-. Diiebcrg and Mr. Gonc- 
halli. He pointed out that the report dealt largely with the help that could now 
be giyen by Co-operative Societies, on^g to the removal by the Act of 1912 of 
limitations on th cir actmties. Tin's was imporiant ondng to the .ad van tage of dealing 
with organised groups of cultivators, such ns the Credit Societies in the United 
Proa^ces, and Agricultural Unions in the Central Provinces. In this connection, 
Dr. Mann ^-plained the importance of paragraphs 3, 0, 7 and 9 of the report. lie 
e^lamed that success in the cases referred to had been based on the superiority 
of the seed of which the supply ivas organised by these sooicties, and recalled 
referraces m previous yeais to the impossibility of pushing any improvement 
mvohnng outlay of capita^ that was not markedly profitable. Manure Societies in 
Bombay had shmm a profit of 25 per cent. He also referred to the wciy successful 
Dairy Societies dewnbed m paiagraph 12 of the repoit. but suggested the need 
of cousultmg local Begistrars before ejqjaudiug on these linos. 

Associations. Dr. Mann drew attention to 
their tendency to divide for the pnriiose of concentration in smaller tracts. 

fbn If demonstrations by the Agricultural Department, he mentioned 

rile success of the spra 3 rag opeiations against Koleroga in Mysore T\Iadras and 
Bombay and agamst mildew on grapes m Bombay ^ 


\ 
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. At the conclusion of Dr. Mann’s remarlra, Sir. Chad\dck gave particulars of 
what Co-operative Societies had' clone in the way of obtaining manures in Madras. 

The report gave perhaps an exaggerated impression. • 

In reply to Mr. Dam Gopal, Mr. Clouston said four cows had been lost from , 
Dinderpest in the Central Provinces Dairy Societies last year. 

Mr. Hum's proposed a resolution that “ in view of the valuable results resowtios v. 
achieved from experiments on the lands of private gentlemen and in view ’ 
of the help given by these gentlemen in making known such results, the ' 

Board records its appreciation of the assistance given to the Department by 
educated land-owners.” 

r 

Hc^said he had found landholders useful whether agriculturists or not. Mr. 

Pillai seconded the resolution. In view of the irnpoitance of such assistance in 
experiment and demonstration, in the absence of Co-operative Societies, local 
experiments were necessary, preferahly on private lands, to establish the value 
of improvements before general demonstration. 

The President welcomed o.ssistancc from any agency and the resolution was 

adopted by the Board. 

Mr. Cliadwick proposed a resolution that “ where Registrars of Co-oper- r>soi.btios vi 
ative Societies are independent of the Directors of Agriculture, the Board 
wish to emphasise the importance of the closest working between the two De- 
partments in the. formation and development of Co-operative Societies 
designed to undertake agricultural work.” 

He explained that conditions were verj'- diverse and said that real co-operation 
based on close intercourse -with societies was essential and not casual intercourse 
and suggestions as to work. The resolution was seconded by Mi-. Clayton -who 
agreed absolutely with the xu’oposer, and was strongly suppoitcd by the Chairman, 
and passed unanimously. 

■ Dr. Parr mentioned that Ifr. Ijcake and he had tried to interest largo seed 
firms, like Messrs. Sutton and Messrs. G'aiion, in the pos.sibilities of the seed busi- 
ness in India, and he hoped representatives of some ot these firms might be sent 
out. If they were cnemu-aged by Ooi'ernment and succeeded in establishing 
W.sincss on a competitive basis the Department’s work would be greatly lighten- 
.cd. 

The President emphasised the usefulness of this periodical report from several 
points of view. 

The Board accepted the report as follows ; — 

22. (1) On. three former oooftsions n ennimittoo of the Boaitl of iVgrlouUiiro hns ropoitcd on llio 
znctliods V Inch Jinvc pioveU foicccfsful in the liiinds of the Agrirultural Doparlmcnt in bringing 
ftgrienlturaliiniirovrnu'nlslotlionoliooofjiinUintotho prnctieo of, cuUirators. The piosent 
report in an attempt to bring the infoiiuation thoce leporU contained up-to-date, hj' indieat- 
, ing iiielhod« introdueod during Iho i.wt two yoais wiiicJi liavo been mieccii'iful or vliioh 

jiromise nurees^. 


Co-operalivc Sonivties, 

(2) And undoubtedly the mostHliiking advanpes during tbit time have tnhen place in connootion 
with the do\clopment of the cn-o])erativo movement. 3ii 1012, the Act was passed which 
removed the limitation jnevonting Co-ojicrativc Credit t^ocietics doing anything but supply 
funds to iheit mombein, and which allowed the foinintimi of {.orictics with other profitable 
objects in view. Thih has icMilled in tins immediate utilisation of Co-operative fiioctoties 
^ foi the dwtiemiimlion of agricnltuial impiovcmcnt, and in many cases, with picniiso of very 

gloat Bucccss, 

(S) In ibis eonneotion the Commilleo wish to mnphniise tlie fool that it is desirable (hat an Agri- 
euitiirnlDep.ntnienlhlioiildw'Otl{,ifpos«tiblc,lhtongh oiganiscd bodies of cultivators, and (bat 
one of the most huitablo nicthods of otganisation for its purposes is that of Co-opciativo 
Societies. 

' (<J) Even without going beyond the old function of sorioticb— that ot supplying creditr—Co* 
oppintivo Sociolloa Imd been used and aiesUll being used for spie.vding improvemontfl. 
They have often been used to siircad literature and nio one of the most caeolivo agonoies 
in doing fio. They have in f.ome cases, ns for instance in Eabtcm Bengal, tahen the advice 
of the Agiioiiltural IDoparlments with lognid to advancing money for iminovcmcnts or 
so-called improvotrionfs to bo made by their morabors, And if tlio Agrieulluinl Depart- 
monta got into close touch svilh these snoioties, the latter will, more and more fioquently , 
appeal to the Depart mentn for guidance in tnaldng advances. And thus many promisme 
scliomrs can lie mieouiaged and many faiitastio ideas which will suiely arise if money is 
available, enn be oheekmated at Iho limt onset, 
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(51 These things could be done withoul tiny oxten-rioii of their old powers, but m soon as it became . 

' ^ nosiible fOT the Co-operative Credit SotaeUcs to extend their functions they began to do so 
in many oases under the guidance of tlio Agricultural Departmenta. 

One of tne first signs of this was the n ish on the part of a number of niiol societiM to eaty a stock 
of implcmento and aometimes of seed for sale or lure to their members. Jlus has been done 
in a number of Provinces, and has often proved a very great convemeneo besides being 
nrofitaWc to the societies themselves. The stocking of implemente and spare parts is easy s 
that of the seed is more difficult, and a good deal of care must be exorcised in recom'- - 
mending ordinary credit sooictics to imdertako it. 

(6) The greatest development of miscolfaneous agricultural functions has perhaps been reached 
in the ease of some societies in tiio "Dnited Provinces. There, as nas referred to in .the last 
report, the reladon beta con the Department and ceitaln societies is very close, and one or 
two cases may ho giwn as illustration of what is being done and t ho diffiouUios which have 
arisen. In the caso of the Gauria Kalan Society, the sooioty takes the seed tocommonded by 
the Deputy Director; it prnotically monopolises thoBorvices of an Inspector of tho.Doiiart- 
ment; it has n well-borer from the Department in its sorvioe while the Deputy Director 
makes, where necessary, arrangements for marketing the produce of the society to ensure 
bettor prices. This society now also runs its own Agricultural Exhibition, and maintains a 
depot of implemonto for sale. Tho same intimate relations are now being established in 
other coses. Individual momhors of those societies already put down and test .the value 
of typos of oiops recommended and carry out tho methods of cultivation taught, but the 
fullest uso, the Director considora, can obviously not bo made of them unless os units they 
will iindortako such Stops os that of beeping up a supply of tho seed given for demons- 
tration. Tlus question of seed is considoicd to bo pcrhniis the most uigoiifiy needed 
extension of their functions ; and it is disirod to moko them indopondont and flolf-con- 

- tained in tho matter of supply of seed to their momhois. In entering upon it certain 
practical difficulties liave arisen. To carry tho airangoments into eitcct a certain amount 
of capital is noccssary to purehoso hack seed fiom tho mcmheis solcctod to sow : storehouses 
ore required in which to store it : if the crop is cotton a smali ginning fhctoiy is desirable,' 
and some stail must bo maintained. Xu other words, these societies, hithoito entirely credit 
organisations, must onlargo thoir functions and dofinitoly recognise agricultural improv^ 
ment as a duty towards the momhors. A certain amount of reluctance oxists among credit, 
societies to mako this extension of their functions, and it is a question on which a consi- 
derable difference of opinion exists in tho Committoo os to whetiior tlioy should bo on- 
couragod to do so, or whether special societies or unions should bo formed side by aide with 
tlio o^it organisation to undertake these trading functions. . - 

(7) As an example of the estohlishmcnt of parallel oo-oporative societies financially dependent 
on tho Co-oporativo Banks hut indopondont in other ways, tho development of Agricultural 
Unions ddefly for seed supply in tho northern part of tho Control Provinces may bo referred 
to, A full description will lie found in a paper on "The Organisation of Seed Earms in tho 
Control Provinces " by Mr. Q. Evans in tho Agrioultuial Journal of India for July, 1013. 
The question hero has ohiofly been that of seed supply and tho close connection with the credit 
societies is seen by tho fact that tho " Seed Supply Lid.,” Sohoro, now has its office at tho 
Control Bank, Sohoro, and employs a trained man who supervises tho seed farms of its members 
besides demonstrating new methods and implements, and maintaining a stoolc of implements 
and spare parts for sale to its members. 

(8) In various forms modified to suit local conditions, co-operative organisations for tho produc- 
tion and supply of seed will probably be tho first results in many rural tracts of the success of 
creffit societies. Tho details of organisation will vary much, hut whether undertaken by the 
credit societies, or by unions of credit societies (os in Bultoa), or by separate sooioties 
altogether, it forms a probable first stop in many coses to vory largo development in those 
diiections. 

(0) An illostrotion of such seed-producing societies groiring indoi>oiidont of piovionsly oxisting 
credit organisations, may bo given from oxporioiico in tlio cotton traots of Boror. In this 
caso, they are in tho form of Agricultural Unions, which maintain a control Seed farm for 
tho production of cotton seed, and provide ginning machinery for ginning tho seed of rosra 
cotton from a number of branch farms run by tlio mombois. The capital is used in running 
the control farm, and tho supply of tho necessary gins, and tho seed hum which they work 
on tho cential fona is obtained annually from tho Agiioultural Department, Tho financial 
result has hitlierto boon satisfactory, and the extension of such unions will bring about the 
transfer Bom tho Agriuulturol Department of tho spi coding of the improved forms of cotton 
seed suitable to tho district. 

(10) In no other direction has development gone so for os in co-oporotion for tho production and 
dktrihution of seed, but a certain ainoout of experience has boon already gained in tlie forma- 
tion of societies for tlie purehaso and distribution of concentrated manures in Bombay, and 
for dairy purposes in the Central Piovinccs and the United Fiorincos. 

(11) In the cose of manure societies, a notable success has been nohioved at Eelva Mahim near 
Bombay wlmre in a tract of very intensive culture, with a large demand for castor cake, 
tho just year’s operotions, on tho basis of a co-oporotive capital of Es. 7,500, a profit of 25 
per cent, has boon secured and tho oako sold below tho market rate. It has secured also that 
tho market rate has boon much lower than it would lia'vo otherwise been. In this case, the 
co-o^ratois wore almost oxclusiioly tho gaidonors themselves, but the managoraont was 
in tho hands of a keen local man, not however a gardener. A larger manuio supply society 

flSi'nnn W‘0 sugarcane tracts in tlio Deccan, with a capital ol *■ 

'm i “ 1“ soundly from tho first year's trading, though 

there will bo no laigo actual profit, but it h.is oausod tho price of fish-manure (in which ft 

tho onso in iomer yearn. Tlio rasnJt of ite expeiienee is 
riiaroholdors are Co-oporotivo Credit 

Societies -i>ho con buy for the benefit of their members rather than individual oultivatora. 

experiment at Nagpur, organised by tho Control Provinces 
Agricultural Department is a voiy interesting one, which has now been working 13 mopth?. 
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A <'A{>)tal o£ Kb. 30,000 hid doan by Cfovorniuonl, Rfi. 20,000 to pMrrlinio 5aiicl ami Ks. 
10,000 to put up shed*?, nncl tbo oo-oporating ffaobVvput (hoir caltla ou this land aud in thcBo 
aliad*!. Tbo 3 '' phy K^. 0 for pnstuiago of a milking cowj and K*». 3 foi a dry coiv or yoiing 
Btook por anniiin, and pnrcliasio ofhor food ftom lllo dovornniont^ who bay in bulk and iionro 
at a low rato. Tbo oattlo ato milkod boforo a snoeial staff letainod and p iid by tbo Dopai t. 
moot and ilio milk is sold at S seora por lupco for 'buffiUo's milk and 8J Betas per rapoo for 
cow’sinilktoacontracloruborotailsif at 6 peers por nipeo. Atpie«ont.theto am 320 animals 
in Ibo i'Cliemo and ifc 0 ]<peam to have paid all cnnicincd, vbilo more Onohfe am gradually 
coming into tbo pocioiy and biinging their animals. 

Anothor^somou bat similar selieme, tliotigli ono quite independent of Govotnmonl and of the 
Agrieultum I Depart mqnt, has boon worked in the neighbourbood, of TJonnres, and tlieio t-eems 
agood deal of scope for oneoiuaging co operotion in the improacment of dairy conditions. 

In tbo Central l^rovinces one co-opoiativo caltlc-brecdlng eociety has been t-iat tod in the Kaipur 
district, and ft eecond one will bo leglslered aoiy '^boitly. Tlio former EOCiit 5 ' leased 300 
nerfi. of glaring land from Oovemment, and commented with ft herd of forty eown and one 
bull, jiurcluiscd for them by the Agricultural Department, The members tlicin*e1vos in 
Ihoir villages had no cows good enough to u®o ns the foundation of ft biceding herd. The 
sharo capital is Ks. 3,0U0 j tlio Bharca nro Ba. lOO each. Each membei is nlloued to bato up 
to fii'r cows on tbo farm. Ulio cows nro bmnded and romain tlio meml’er’s own property, 
while the bull bolonga to thn Socioiy. The portion of the working expenses debited acainst 
eneb member is pioporllonato to tbo nnm'Lti of cows bo keeps, tlio into for grazing, food- 
stuffs, the service of tbo bull, and suporvision being fixed at fo much per licad of stork. 

(13) On tbo whole, enougb lias boon done In tlnffo various directions to indieato bow' in many 
wajs Co-Apf rathe Roeiotios may bo need or onconmged or csltablished to la*iiig agiicnitnrol 
imprnvennmts Into nso. It niusl bo empbasised, brtwover, tliat a Co operative Roeiofy is a 
bu6inc«. conecru, and cannot nndoriako ngricoHumJ prop,sg(irida for Its own sake. Caution 
abould piolrvbly eicn bo oxerohed in recommending tbom to do an\ thing wbicli ivill not 
netualh bo ptpduclhe to (bo HofMcty asftBoclot.v, oven whom it may bo profitablo to tbo 
members iiidividnalty, and in ilteso doubtful caecs, probably careful eoiiKultation with tbo 
ioeal RCttistrarof Co-opCrftthoCiS‘diltRoeiofi««,bbould precede any recommendation or oven 
npprov,''l of action ly a society which docs not lead to profit to it“elf as a co-openrivo body, 

Agriruhtiral 

(14) There in not inueb to bo sofd regarding the other nietbodh referred to in previous report i 
except to note tendencies in dev< fopment and lines of progres-s. As regards Agrioultnral 
Associations, it may be noted for instance in the Ct nlral I’roxinees that IMsfnct Agricultuiftl 
Arsoeiations in “onn difilrictb are t« nding to form branclu s, (ho Association ltw,lf only metting 
once ft year nt the t Inio of t ho MihUal »how , a show in ing b old in each district eac h j ear. This 
is (.result of (tveral distmit tracta being included in one district. 2-aoJi local br.'nili is 
prtsidid OTii by a lueinbir of (bo iHsttiot AericuUurat Assooiation. Tbo teudiiiey for tbo 
b<inie lutu to bt thelcndcrain the AgticiillvrAl Associations and in Co-optiutivc Organiutioiis 
iHvirj' marked in this province. 

In Iknnbaj', the tendency it, to tiy and bring the Agrictiltuml ARsoclaticns into closer Icucb with 
the Drpartincnt and lt« offiren, and to rcfwpc to rteogni'e any winch do not conform in tbeir 

viorkiiigto najafem laid down bj* the Agntullnral Department. 

■ 

Dcmotttfralions, 

(IG) In ISomlwy and elsewhere, tbo loial drninnstrafionii on the Depart inrnt’s fomu arc being 
novvoiganisid on a ninth moia extended scale than bilherlo, and in elcse co-opcrstlon with 
the Boveniic Dcpsrtmtmi. lu thn present year, llin CoHogo Tarm w a® (be hcene for praclieelly 
every day for a niontJi of (bn visita of groups of cultivator? for each tshika Ud by the M.im- 
l.'itd.'vr to tlio Barm, and a Bpecinl AgiituUnml Overrerr of the best typo was put on for tbo 
VI bole of tiic iimo to demonstrate and entertain tlio peoide. fflds will j'robsbly bo done even 
more widt ly in tlio coming > ear. 

Tlio HUCPtss of (bo operalions against iTofcroi/ff. the disesic of tbo boteluni palm, in Mysore ami 
Madras, is worthy of notSre. Rprxyers ami aprvving materials wero Font down with coin- 
pitent men (othealleottdli'fteiH. In^oIl»ocos(soppo^it^on was eueoimttn'd at ilirNl, but 
viUimat»’ly a v'ery largo nunibi r of trot. i w«o apray ed and very' pood ri ailta b wo follow ed. 
In Mysore at leail 200 aerts of betcl-palin were siwayTd, one buiidrrd atrea of wbieb wero 
bpmytd by the ganlen owthth fJicmselvts, and 70 Bpraycra wiroaold. There may be u 
demand for BO moi o feprayrm next year. In Madr.as, 13,B20 trees were spiayed and tbo 
people bavo dona l,.'i00 more on tlnlr own imtiativo. Tito ruocp*s of the wmk in Mypoio 
Fcems to be dtie fo the fact that the Dtpartmtnl refu*rd to cell spray ci-s (ill tbo operatiena 
were ft piov dd fucetss. that local men wrro ured to cnrr.v out tbo work, ami that tbo garden 
owners were persuatltd to bear a large pait of tlio cost tbcmsclve". 

An int i rc >t ing cnKO of the utilhat ion of seliool children in work is rt cortit d fi om My sore, w hero they 
wt re used to collet I moths of hairy ealerpUlars — one of the worst peslft — on emergence. No 
Irss than 20,000 motbn were coHteledby tbo children, and it linn been so effcolivo IJiat if is 
proposed to UHo it in olbor eascB. 

Other local dettionstratioti molliods, many of whioh have been very auceessful, scent to I*o Iftigely, 
if not entirely', dev'clopmenta of metbeda already described. 

Vanacular Literature. 

(16) In (VO eases nt Icaat whore ApticuHural Joumala in veinnculnr arc published, the Agticul. 
iiiral Jonmal lins cstAblbhcd a co-operative acotion during the Inst period. MTitn well run 
iiio joumalfl obtain a large cireitlation and are in every way a fiticcc.ss. In other piovinces, 
both agrienlturai and co-operative me Iter in freely taken by' tbo Vci nacular press, 3’bo lording 
rrmnonler paptr in Mandalay (Burma) publishes a Co-operative Rup];lemcnt onoo a month 
which all ForlrtlpB (nko, and Special pages e.re set aside by tlio two leading papers in Myporo 
for agricultural matter supplied by thci .Agricultural Department. This uso of tbo local 
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prosS is in ovciy way to bo cncoiiragcd> and tlio best o£ the Tndian staff should be urged to 
contribute. 

Edticational Courses. 

(17) Short courses in special Bubjeots on the various farms have boon developed in a number ot 
provinces espooially in tho Central Provinces, but they present no neu features, -i^ho Verna* 
cular Agricultural School of Bombay described in tho last report has been copied m Baroda 
and perhaps may be commended for consideration elsewhere. 

(18) Mr. Driebcij, Director of School Gardena in Ceylon, gave the Committee on account of what 
lias been done in tliis direction in Ceylon, and flie Committee recommend tbat ho should bo 
asked to record a note on the subject os an appendix to this report. A first oiTort to establish 
soltool gardens in Burma has aroused great keenness, and the parents hove co-operated 
cxtensircl 3 ' in making such gardens a success. 

Itinerant Assistants. 

(19) The success of itinerant assistants in some directions in Madras has been surprising and is 
w orlliy of record. They wore sent into villages to instruct tho pooi>lc in tlio transplantation , 
of single seedlings in paddy cultivation, and in encouraging tho grccn-momiring of paddy lands. 
In tlio latter, no less than 150,000 lbs. of green-monuro seed wore sold ; as a result depdts 
u ore established in villages and tho people ate now supplied in the ordinary course of trade. 

Position oj District Agricultural Officers. ' 

(20) Tho Committee consider it advisable to place on record their opinion that if tho most effcotiro 
u ork is to bo done, all subordinate agricultural oificers, whatever tlicir rank, should be directly 
under the control of tho Director of Agriculture and his superior staff. While a very close 
co-operation with the executive head of tho district is desirable, the actual control should 
ho w itli the Agrionltural Department. 

Conclusion. 

(21) In conclusion, tho Committee feel that much progress has been made during tJie last tw’o 
years in tlio adaptation of methods to local conditions, and in the introduction of co-operative 
organisations as means of doing tlio work of bringing improvements into the practice of eidti- 
vatora. -They would again insist on tho necessity of concentration, botli u ith regard to areas 
and subjects, to what can bo well covered with the staff available, and tho equal need of tho 
close correlation botw ocn farm and ccscareh work and the practice of the cultivators. If this 
close correlation is scoured, the work for which tJie Departments exist, namely, tho improve- 
ment ot actual agricultural pracUoc in this country*, rrill bo most quickly and most effectively 
secured. 


APPENDIX TO THE BEPORT OF COMMITTEE ON SUBJECT IV, 


NOTE ON SCHOOL GAKDBNB IN CEYLON. 


(C. Dbiebebg, B.A., F.H.A.S., Seoketaby, Ceylon AGEtotTLTUB-u, Society.) 

The following note will give an idea of what wo have done in Ceylon for tho sons of onltivntors 
with a view to better equip them for their fniuie life, and tho linos upon wliich tho work bo 
begun is dovcloping. 

About lO years ago it was decided to adopt a schomo for establishing gardens in connection 
with Government vernacular schools iu order to give a practical side to tho ordinary sohool 
curriculum. ' 

ABtartwosmadowithosoloctionof half a dozen sdiools provided with facilities for gardening, 
t ir., a suitable piece of land and a salisfaotory w ater supply. 

Beginning in this small way the Bohemo gradually developed till to-day wo have 250 schUol gardens 
distributed tluougliout the idand. 

Tho scheme may bo briefly described as follows : — 

About an aero of the land attaclied to tho school is sot apart for the garden. Wnorc no crown 
land Is availoblc tho District Sohool Committoo (of which the chief Bevonno OJJicor is 
Chairman) provides tho required area by purchase or long lease, mooting tho cost from 
a loe.al fund. 


Tho cost of wire for fencing (say Rs. 25) and of garden implements (sav another Bs 23) is 
mot from tho vote for scliool gardens allowed by Govomment, but the cost of ereefing tlie 
fence and whore necessary of providing a water supply is homo by tho local authoraHcs. 
•TIio gardens are controlled by a superintendent with tho asristanco of throe inspectors (each 
of whom w in diorgo of a tliird of the island) ulio are constantly on tonr, kocnine Uio 
work going on proper lines. ’ ^ 

Tho garden itself is generally divided into three scotions-an omamontal section in front of 
The necessary seeds and plants are mainly supplied from n sinrl crawi^., i 

The actual work of tho sohool garden is done bv the Rphnni -uim. - j ■ , 
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' At first two difiiculiics wore encountered : the prejudice of parctita against their children 
engaging in manual labour and Ute moxpciienco of icaohm. < 

The former soon gave way before tho epontuncous interest which the cliildrcn displayed in 
the outdoor work and tlio healthy Oompetilion wliieh sprang up between diiTorcut classes 
and bet \v eon one scliool and another. The latter dilfioulty n as minimised by tho praoticul 
instmeUon unpaitcd by the trained men wJio visited tho gaidcns. 

A course of nature jstudy and elementary scieneo combined with practical outdoor work 
, was aubsequentij* made part of tlic'curriculunt of the teachers under training so that now 
teachers are bettor qualified for tlieir duties imdor the new order of tilings. 

A'further dovolopmeut is about to take place by providing n short special course of agricul- 
tural training for Icaehcrfl after their course in tho normal acliool, while from next year 
a (Jet of ngrioultuml readors will be introduced into Govemmont Tcmacular sohools.j 
Lost year sdieol gardening was included in tho government eduentional code as a subject 
for grftnt so that it may bo o.\pooted that all private schools will lake up the movement. 

As a result of tho operation of tho scheme for school gardens tlio surroundings of our schools 
are being altered bej'ond recognition. Originally bare and uniimling, they are now 
bright and attraclivo. 

Tho oiiriook of the ssllago school boy is being widened .and his mind given that bent 
wluoli is appropriate to him ns a unit in a mritl populatioil ; while through his daily 
ex])cricnco m Uic growing and tending of ptnnta ho ae(]Uirc.s a Ituowlcdgo of Uie funda- 
mental principles of agriouHuro. Incidental ly the seboo) garden is a means of introducing 
^ now plants — chiefly Editions to the food supply — w hick tho children help to disseminate 
*in tho villagoa. 

The produce of tlic garden is shared by tho teacher and boys while tborc is also a vote for 
prires for tho best gardens — half the award going to tho teacher and the other half being 
distributed among tho three best workers. 

It will thus be seen that we arc taking full advantage of the opportunity of woiking through 
village school children (tho most promising inaterial) for the benefit of Ibo rural popula- 
tion and 1 think it srilt bn admitted that tlio acbeme is cakulatrd to belter rquix> tbeso 
boya for tho life before them t>o tboi they would enter upon their biisinew with a wider 
outlook uixm tiio world and with a foundation of technical knowledge upon wliicli to 
buiU. 

Within the next few years it is intended fo cstabllsk a number of agrionltural sehooh thro ugh 
out the Island, ao that on leaving tho ordinary village acliool tJio lioys may have nn oppor- 
tunity of eontinuing and so fo Bpc.sk speeiabsing in agrieultiirc. It is for theso solioois 
that wo are getting four young men trained at the Poona Agricuiturol Oollegc. 


SnB.7ECT YII.—TiIB TinilAN SuoAB IxDtrSTRV. 

23. This .siibjflot was considered by a committee consisting of Dr. Barber 
(C3iairman), T)rs. Leather, Butler and Parr, Messrs. Birt, Clarke, Hcycook, 
Mcggitt, and Kobertson-BrouTi. 

The iciTOS of reference were : — 

The report oj the Gommittce on subject XU at the last Meeting of the Board 
V'ill be iahen as the basis for discussion of the Pronndal Jieports on the action iahen, 
or progress madC) on the lines recommended by the Committee and endorsed by 
the last hoard. Is any further action desirable at this stage ? 

Dr. Barber read the rciiort of the Committee which, as subsequently amended, 
is printed on page 28 below. 

The. discussion was opened by Sir. Barnes who asked with rcforciicc to the 
factory at Pilibhit, wJiat price was paid for the cane, and whether the factory 
bad any control over the cane-growing area. In Egypt only factorie.s with a 
capitalisation of as much as £200,000 had survived and they foimd it neoessary 
to own and control 20 to 25 per cent, of the necessary cane-growing area 
in ordci’ to stead}'- the market. It was a curious and significant fact that a similar 
experience liad been obtained with boot sugar factories, and the capittil required 
' was about the same. 

Mr. Bailey explained that the factory at Pilibhit itself owned no land, though 
the nece.<«5}ty was generally recognised. The conditions were somewhat peculiar 
as tho proprietor had considerable influence and the supply of cane was secured 
, by a Bj'slcm of advances on condition of delivery of cano at a fixed jn-ice. So far, 
there had been no difiicnlty in getting suflicient cane for a factory in any suitable 
district. Most factories worked on a similar system. 

The real difficulty was to regulate the supply of cano ; this year more was 
oficred than could be bought. * 
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itr. Bames said the system of control by advances also obtained in li^ypt 
where small factories nevertheless failed. ► 

Mr, Hailey said factories in Bihar paid — of which he understood some were 
not much larger than that at Pilibhit — and perhaps the distance of Upper India 
from the sea had a protective effect. 

Mr. Barnes si^gested that it was premature to say that the Pilibhit factory 
was a success and IVir: Hailey amended the report, which now read that the factory 
had had a satisfactory year’s working. 

In reply to Mr. Barnes, Mr. Brown said sugar beet would yield up to 17 tons 
per acre at Pediawar and tended to be over-hmiriant. 

Mr. Wood asked for fuller information as to the advances mentioned in para- 
graph (16) of the report. 

Mr, MeSwiney said that in Assam the Chief Commissioner had decided that 
any Innil of advance for trading purposes was contrary to the Secretary of State’s 
orders. 

Mr. Hailey said the advance in the United Provinces was amply secured and 
was conditional on the factory being used for demonstration and tuition. 

Mr, Clayton explained that in Burma, as a result of the report of tlie e^ert, 
a Rangoon irm proposed to conduct an experunent in sugarcane over a period of 
18 months in the Mon Canals area under the personal supervision of a Java 
expert. A sum of Es. 10,000, appioximating to half the total anticipated expen- 
diture, has been promised by the local Government — on certain conditions — 
towards the cost of the expeiiment, which will probably be comtoenced next year. 

Dr, Barber agreed to amend the Committee’s report accordingly. 

As regards the Punjab, Mr. Hamilton asked Ur. Barber to substitute the 
follouang statement for that in the report which might mislead those unacquainted 
■with the local conditions : — 

“ In the Punjab, a sebeme has been under consideration for allotting a tract 
of land in the lands to be colonised on the Lower Bari Doab Canal, under such 
conditions that if a Central Factory be afterwards established the tenants can be 
required to put a large area under cane and forbidden to sell it for sugar making 
except to the factory. The tract is not, however, one particularly suited to cane 
gro'wing.” 

Dr. Barber agiecd to amend the report accordingly. 

3\Ii’. Hailey said that if Govemmentreally wished to encourage the industry — 
and this was very necessary in parts of the United Provinces ■where there wus a 
glut of gur , — ^the best way would be to give central factories a piefcrence in regard 
to distdlcry contracts for the manufacture of wliich molasses were now imported 
from Java. 


The establishment of such factories stimulated the improi'ement of cane by 
weeding out the inferior classes. Experience had proved this, and it would faci- 
litate the introduction of impioved varieties. 

IMr. Baines confiimed Mr. Hailey’s e^ericnce as regards the importation of 
molasses and ftistanced two distilleries which bought them from Java owin® to the 
duty on imported sphit. Theie was no doubt that a factory did not produce 
enough molasses to keep a distillery going, and gur wus oven brought into the 
Punjab from the United Provinces for distillery puiposes. 

Mr. Hailey could not confirm this experience as regards the United Provinces. 


The amended report was unanimously approved as given below : — 

24 Tho Committee on Iho Indian Sugar Industry piescnt the following lonort. Tot tho ealro 
of comenionco of ^ertnoo tlio headings of report of tho Committee on this subject in 1011 
navo boon follou cd throughout Analj sis of tho action taken oi progress made on tho lines 
rttommonded is appended together uith such remarks and rccommradations ns tho Com- 
mit oe have thought ,t necessary to make. Tho Committee note mth satXdon Tho proSs 
PrTnnifl “““f Considering tho short period v hioh has elapsed smoo tho lost^STa 

Proceeding hai o been m tho hands of Local Governments, and do not consider it nwcmrv 
to advocate any further notion than that suggested m their lemarks under each seotion. ^ 



(1), (2), atid (3)~Ko ronmrks. 

(4) JifecJidytiral Aspect. — (llftHufacfiiro.) Tho Bonid’s recommendation that a Sugar Engineer 
bhonld be entertained has been carried into cilect. HutmcnaabolocttdforthepoAt 
and has been atlaclicd to tlie AgncuKural JDoparlmont in the United Provmoes. He has paid 
a considerable amount o£ attention to tho aided factory at Pilibhit capable of dealing witli 
100 tons of eano per day. Tids factory has been completely remodelled nnder liis direction, 
and has had a ft.ifisfaotory year’s working. Ho has given tocimical advice regarding the 
starting of two foctonos in Uio 6ar.akhpur District one of whicli is being constniotccl. lie 
aiso supervised tlio working of tho smail plant model factory brought out for the Allahabad 
E\IiiI)'tlQn (which proved a failure owing to its small siee). Ho 1ms examined into several 
solimes for starting central factories and prepared inojcctn. Most valuable work has been 
doiin by Mr. Hulmo in inve^lig.iting tho most suitnblo plant for working the fibrous canes 
of Upper India and for the production of a sugar, so closely resembling that made by tlio 
indigenous methods as to command tho MUnc artifioiai price. In connection with the eon* 
sidcration of tho projeots for eslablislung central factories the Director has nearly completed 
a most r'aluabic cn<piiiy» regarding the cost of producing cane in various tracts. Lastly 
Mr. Urdinc has given a great deal of attention to the iumislung of belter and cheaper crushing 
plant and a more economical boiling process for the nmuufnoture of gitl. In Uiose enquiries, 
however, ho has been much hamiieted by the prevailing scarcity of tho present season. 

31ie Committee nolo with satisfaction that Mr. Kulmc lias been reappointed for a further term 
of two yeans. 

S’lio Doparlmcmta of Assam and tho Cenlrnl Provinees rcjwrt that iron mills aro being pushed to 
replace the older wooden ones in tho less accessible parts of their districts. Vanous experi- 
ments are dotaiicrl by Boiniiay, including bome on improved furnaces nnd more economical 
crushing mills, 

(si) Agriculiural Aspect. — (a) Surv’ej’ing and testing varieties under cliemicnl control and (h) 
test ing such imparl od varieties as appear suitable. 

United Prorinces. — A farm has been opened at Nnwabganj near Bareilly under Dr. Parr largely 
for Oio cuUection and growtii of the canes of the traot and their comparison with imported 
varieiie,*. AiioDior farm has been founded at Blialijahanpur for ilie more detailed chemical 
investigation of tho local nnd iutroduced canes, and this hos been placed under tho Agricul- 
tural Chemist, jifr. Clarke. 

A now- eirclo is about to be openul, with Gorakhpur os headquarters, chiefly in connection with 
piig.arcane woik, and a farm is being opened at the latter place which will largely deal witii 
mig ircano in conjunction with tho fnctonca being est.abHslicd there. 

Jiihar mrd Orissa.— In «»ccopdnnco m ith tho Resolution passed by tho Inst meeting of the Board 
tlint a Migar station should be opeiud in Bihnr, north of tjio Ganges, a combined cattle and 
mignrrano larm Ims been tilACted at Si|»ya in tho ffnrnn District, it is not deor to tho Coin- 
initteo Iiow tlio Sipaya Farm, eslablislicil for combined rattle-breeding and eano work, can bo 
efileientlj’ workid thostnfl already entertained ns this apparently doc» not provido for 
eontiiiiioiiH seieiif Ific control of tho eano wrorlcon tho spot, 

TJio Committee recopnisefi tlie imitorl.aneo of Iho work done by Messrs. Taylor nnd Woodhoiiso 
on mip.ire'vno at Sobour and Irtmts that tho investigations by Mr. Taylor on tho quontity and 
quality of tho fibre and the mode of ripening ti’ill be continued. 

Assam. — H'ork Jms been continui d nnd extended at Joriiat niul interchting rtbults in tliogrow’tli of 
lidok eams have her n olitoincd. TliK Is csiiccinlly important becauho of IJio projimscfl opening 
up of ttactn in the Kamnip District. 

Piinjoli, — .V ebemieal survey of llio eancs. at Qimlaspur has been made by tho Provincial Agricul- 
tural Chemivt ; a suncy has born coiiipletrd by the ])eputy Director of the twodistricLs, 
Guidaspur and Iloshiarpur, and this work is being cxteiuUd to oilier dist ricU. 

A considtrablo amount of work is being carried out in less important miparc.ano tiacts. TJio 
CeiilJ.vl Provinces roimtl considt ruble activity in biirveyiiig tho local canon. In Bombay 
survey 1ms bmii made of tho occnrrcnco of red rot in tho presidency. 

JUrtiffok— -Tlie Committee considorn Uml tho recommendations of llio Boanl Iiavo not been carried 
out in Bdhgal possibly for want of stalT. They dchiro to call .attention to this beenuso of tho 
fact ili.rt the nre.a under sugarcaiio iu this jiroviuco amounts to nearly a quarter of n million 
nero«. It is hoped that early steps may be taken to give olluot to tho Bonid’s rccommonda- 
tions. 

(c) Fariliialivg the distritiMhn of the lest J i«d«.— -The Committen prcbiimcB that this is taldng place 
wherever an improved kind lias been obtained nnd notes cbpecially tho Btaloments inada 

‘ rcg.mliiig woik of this kind in Assam, CJentral Proivinccs, Bombay, Madras and tho United 
Provinces. 

(d) DmonslrafUm of Improved Merfianical Methods, (c) Stvdy of Tillage, Manuring, Watering 
and J)rainage,-.-1\ ia presumed that this will form part of Iho work of tho newly. opened farms 
altlioiigh no specjal mention is mado of it. Among tho minor rctoreneea to Iho Bubjeot tlio 
iulroduetion of oil-cakcs ns a cann manure into tlio Cinitral Provinces and tho value of burying 
tho trash for the Poona soils appear to bo tho most significant. 

(fi) Jiotanieal asprel. — ^Witli rofereneo to tho recommendation of tlm Hoatd that a enne-broeding » 
blation should be opem d in Madi.is undei an Imperial Ollicer, sueh a station has been opened 
at Coiinbatoie undi'r Dr. Barber but ho has heen rotained an an oflicor of tho kfadrns Depart- 
ment of AgiicuHuro witli headquarters at Coimbatore. A separate note deals with tliis 
faim, tiio details of progress having boon brought up to the dato of tlm Committee's meeting. 

(^)i (8)» and (il) — ^No remarks. 

(10) Olhtr sotnoes of sugar,— Me. Annotfc has done a considcralilo amount of work in eonneotion 
w i(h tho Palm f^ngarlndustry. The results of his study thus far obtained have been published 
and work on the subject is being continued. 



Sugar Bed at PeeTiamr.—Tho following statement is rocorded regarding sugar bcot in Peshawal'. 
Tlio Committee consider that tliis intorosUng work by Mr. RoborUon-Brown and Dr. Leather 
is being conduotod on right linos 

*' The experiments on sugar bcot at Peshawar have shown that Uiis crop will grow' and ripen to 
great perfection. The ounent year’s experiments are intended to show over what length of 
season the crop will rij>cn. If these experiments show that there is a prospect of the season 
extending over three months, the next stage will be to ask a number of ramindars to grow 
tlic crop in Older to ascertain wliethcr they can do this readily and at what cost. Also it is 
to be realised that this crop is of no use cxccjit foi sugar maniifncturo in a factory and thol 
sncli a factoiy will not be built until capitalista can actually sec a reasonable area under tiio 
crop. A number of zaniindars hare agiced to grow small experimental fields of sugar beet 
and it is expected that thirty actea of roots will bo giowii in Pr&hnwar District in 1014. Tbo 
Korth-\ycst Pronticr Province Adjuinistration will purchase these roots.” 


(11) and (12) No remarks. 

(13) Area of Bzlension : (14) Land Aeguisition : (10) Land Grant*. 

Punjab. — In the Ihinjab, a scheme has been under Consideration for allotting a tract of land in the 
lands to bo colonised on the Lower Bari Doab Canal, under such conditions tliatif a Central 
factory be afterwards established, tbo tenants can bo required to put a large area under cane 
and forbidden to sell it for sugar making except to the Inctoiy. Tito tract is not, however, 
one particularly suited to cane grow'ing. 

Assam. — An important piece of work has been done in locating and surveying largo areas in the Kam- 
tup District, apparcntlyeuitablo forsugarcane growing on n largo scale. Tliissurvoy resulted 
in the discovery of several areas of 1U,0QU acres, eminently suitable lor working with steam 
tackle. It is jiroposcd to conduct an experiment with steam tackle in ini4-l&. 'Meantime 
40 acres of thick c.itics arc to bo )iut down to lurnisli seed for a larger area and, if succcsslid, 
these canes are to be shown to cnpltabshi likely to consider the erection of an up-to-date factory 
dealing wiUi 2,000 acres of cane. It is estimated tiiat there is room for n number of such 
fnotoncs in the tract. While recognising the difliculties still to bo sunnounted, the Committee 
tiust that the x>ossibilitics of this extension in the area under sugarcane will be fully tested, 
and consider that, it sncccsstiil, no efforts should bo spared to bring it to the notice of cnpitnI-> 
ists. 

t 

Central PronnePA— An option for a sugarcane area needed by a factory commanded by the Gliorn- 
ihero tank lias lieen granted by the Loc.s! Administration to Mr. J. McClAslinn of Cbwnporo 
with a view to the formation of a company. The lease has lx.‘on drawn up of 4,C32 aertas of 
OoTcmmcnt wwstc land untramcilcd by any nglit-s or obligations of trnanta, and clearing 
operations ore in progress. A nursery of canes is^bcing opened at Sindewalii largely for 
tbo provision of seed for this area, it a company is formed. 

Burma.— A Java Cano Expert has toured through Burma with the idea of founding nfactory fora 
Bangoon firm. Ho has pointed out tliat adequate irrigation facilities arc of prime imiiortnnco 
and considers that the area commanded by tlic roeciitly opened Mon Otnals in the Hinbu 
District of Upper Burma is the only tract whioli is suitaiile. Tbo Department of Agricullura 
agrees with the Cano Exiiert. As a result of the report of the expert, llie Kangoon firm pro- 
poses to conduct on oxiiorimcnl in sugarcane over n period of 18 months in this area under the 
personal suficrvision of the expert. A sum of Rs. 10,000 approximating to half the total 
onlicipoted expenditure, has been promised by the Local Government on certain conditions 
towards Uie cost of the experiment wliich will probably bo commenced next j'cnr. Moon- 
time, a small oxporimontol station bos been opened in lliis tract in which special attention 
will bo devoted to sugarcane. 

Tbo Agricultural Department has examined Tcnnaseiim and Mergui lands and finds that the total 
oUsonoo of railways and roads places the establishment of a factory there outside the ranee of 
prnolicnl politics. ^ 

Uni/ctl PreisncM.— The Oommiltee notes the considerable increase in the area under suEatenno in 
this tract and trustb that the present unfavourable season will not interfero with extemdon of 
areas in these provinces. -..vuoiuu m 


(16) Pecuntanj Assistance (by subsidies, taking deferred shares and in oUier wa«)._Bc8ides 
the assistance rendered in Biirmo, Assam, and the Central Provinces in opening stoaU stations 
and puttj^ down cane numerics to provide planting matcriab the following nsinee hn 
boon offered or given to footoncs since the last Board’s meeting. ® awnee nns 

United Prm-i»icM.-A subsidy has been granted to tlie PiUbhit factory, subject to ccrlain con- 
Arions. One factory m the Gorakhpur District lias received an n^-nnee As stated^ W 
the services of the Sugtlr Engineer linvo been freely placed at the disposal of these entcip^t% 

attended to and until the factory is in a sound fi^ncinl cSdirion? suggestions havo been 

p“*?mak4 elicmSm establishment of a co-operaliro 

Ha. 30,000, and ho nroposcTuiat f i would bo about 

in it. It a’ppeare SXpSe lO’OOO 

scheme. pnoe of canes » at present the ohiof bar to the fulfilment of the 


1 . lead his report of 

at Coimbatore. 


progress on the Cane-brceding Station 
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Fiogreis Report of the Cane-hreedinff Station at Coimhatore, •' 

Tho ftppoiatmpnt of Suparoftno 13\ijci I was made in tlio end of October 1D12. One 3 ’eor lias now 
pas<sccl. Tho land was acquired on April W, 1913 ; tlie station has*becn founded and llio 
buildings nro up and occupied. It wilt lake some time to gel the land into order, as it hn!> IwcA 
for j’carri past in igated from a series of alKobno ucils and mnoli of it is not in very good 
physical condition. 

lAsty'car's Bcodlings, planted in Uio Botanic Garden, have been out, examined, analysed and re- 
planted i over 2,000 ficediings were hclcoled for giouth dining tile picscnl year, uoie planted 
on tho now land and arc now approaching niaturil 3 ', Afany of them cspi cially u ith certain 
parentage, am tllomselvoa (lowoting freoly. 

Large collections of rorielies have been brought down from Aforthem India and «ro non growing 
on the farm. These arc intended for detailed moiphological study' and may provide us with 
hardy parents to bo croiscd w ith richer Ponthem kinds. 

A detailed morphological study of many kinds bns been commenced and some stops have been 
taken towards the rlasMticntion of derf Indian ranes. This study is now abuovl cnmplclcd 
with regard to the runjali canes and it is propo'-’td to publish an account of these early next 
year in eonjunotmn with studies made by the Agiicultural Chemist of tlic Province. It is> 
hoped, ns maicrtal accumulates, le den! in o similar manner with tho much larger numliers of 
varieties in the other ProiinecM. 

Tho study of •■pccific and varietal chariictenl of wild and cultivaWd Saooharunis is being steadily 
pubhed on, but it is a subject of extraordinary difFiculty in that it is entirely nnbroki’n ground 
and the canes nppeor to Tory* gically' under dillerent climatic condilionK. It is, liowcvei, 
proposed next year to publihli some account of those chainctorR already' noted, in order to 
enable woikcrs m the Provinces to study and cla'-silj their ennes on tlic spot. 

Three long tour* w ore made in North Indian sngareano traoli w hile the station w ojt lieing fonued. 
The greatest help wah obtained from tho'O stations where collections of local eanoa had been 
modo, csjiccinlly Saboiir, Posa, Aligarh and Gurdaspur. It it. hoped timt such tollectioiis of 
deti cones may be kept intact, wherever they oxist, at any rate until they enn be vnited, os 
much labour w ill thus lio savetl. 

With regard to tlicsecdlingh wdiieh wo have thus far misetl wo have Insen largely dependent on tho‘-o 
c.inM around Goimlnlorc w hlch liavo flow end, together with arrows eont from Bangalore and 
the Alodms fnmi“. I’our wild species of AiflclorUm ha\o been established and tuediings 
obtained from thteo of the-n. Cro‘seo Jiavo been snceossfnlly made botw enn $ae-harflm s; on- 
tanevm (tan» pass) and (wo North Indian deti canes. Thtwo will t>o used for the two-fold 
purjjose of tracing the origin of the miltivnlprl forms and detemiiniiig tho fixity of the mor- 
phological clmnietere obstriorl. It is hoiwd thus gradually to clear tlio way for Alendelmn 
btudk's, Imt tills subject is at jirfsent ob«etirod by unecrUnnty whether the cultivated forms 
are puroopccloh ortho progeny of crossis,. 

Kate on the Seedling vorh at the Cnne-hreeding Station. 

The w ork on f etslHiigs may bo dis ided into four sections ; — 

(1) To dclermino whether seedlings eon lio mtsed in India, 

(2) To exerti»e elTieient eoiitrol over the elianiclcr of the scoillings mi'ed. Thou voluo can only 

be fully determined after eheinioal nnnlysis, but It ran lio greatly asMstwl by obtaining 
definite crosses bf tween parents of approved vaUio. The points of ehief impoitanro arc 
higli Mioroso content, great v'iconr mid dbensn le-iHtaiice. 

(.3) To dibtrihuto selected seedlings to tho Provinces, with due repaid to thoii special need;. 

(4) To hiinfc those ultimately’ elioson into general cultivation. (This last will be tho work of 
the Local Bopnrtincntn.) 

(1) As riiown below, it is obvious that, n( Coinriialoro enno Feedlings can In* inisttl in quantity. 
Ttiero IS indeed no leaaon why a million seedlings may not lie obtained in a single scat on of 
eiiifable elinintio conditions. The number dc.all with wrill however depend on tho at iff avsiit- 
II bio. The more ft in found ponriblo to grow and to tcit ohoniioany’ the gtoatoi will be tho 
liumlKir of pond (mas ultinmloly available. The xelorlien of Coimhntom ns a contro is t!w« 
fully vindicated. All iitteniplrt to raise eecdlings in North India havo thus far faikvl, appa- 
lently betnuso of llio infeilility of tho nntliors. 

(2) The control of tho parontaKO is not at piasent aatisfactory, Sit/ing has now boon aucce-aful 
fn a ecituin number of onsixand is not penorally difllciilt. But hitherto tho pro it majoiily 
of suitable ertows have had to bo obtviued from the fields of cultivators and eoitvin farms 
whore wet land onlti ration is in vogiio. P’rom local olisorv’alions, it would teoirt piofomblo to 
plant canes in August to Novomtmr for free arrowing, Instenil of tlio raoie usual {ilaiiUng in 
l'''obminy', and a number of jilols Imvo lieon recently jmt down with suitablo parents in juxttv- 
Xio'ilion on (he fann. At pn«enl orosbci can only' Iw ofToetod when one ))arcnl, tho female 
has Jnfeitile Mami ns, 1 Tepntd it «s quite jiossiblo that on;/ two parents can l» mossed, but 
this work is a vciy diflimilt and laborious piece of tcehniqiio whioli eaiinot bo attciiipted 
witli the piesent »taff, 

(3) ThoHelcctioiiofcanosfiiiitablofordilTownlparUof India in enpaging cnivful attention and 
Fomoidea bns norr boon formed n« to whnt ia required in tho drfteront purls oi North India, 
Bor know lodge to be gained on thin ]K*iiil fiirlher touw will ho nccfsaiy, csju'cinlly to tho 
Control Piovincos, Assam, Bengal and Buima, 

Sunmarji of Seedlings th(S far raised. 

lUll-lC.—Boforo tho appointment of Sugarcane Bxpcit was * anotioncd the Government Bctanint 
of ATndrna jnndo iiroliminary trials, uliicli m.iiUcd in tho jiroduotion of aomo 32 focdlings 
which wore grown fn (hn Botanic Garden and grown to mutuilty. These woto aa follows, 
tiioro being no cerUiiutv S8 to tho inalo patonh'. 
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Clicni (Mj-soro) 20 ; Poovan 7, Kaludai Boothan 2, Tbllai 1, Kamam 2 (Coimbatoro). Qoantiijos 
of Seedlings of Saecfiarum sponfaneum {Cohabaioro) tinA SacchatumNarciiga {’Bihav) \i,eto 
also raised and soino of tho fomor -a oro found to contain relatively liigh sucroso content. 

1912- 13. — All the seedlings piovionsly obtained \roro planted on tho Cnno-hiccding Station from 
cuttings. Prom 12,000 to 16,000 seedlings woio raised during tho arrowing sdason and, of 
those over 2,000 of tho healthiest and most vigorous wore selected and planted out on the 
form, their parents being as follons : — 

(1) Male parents unknown. Chittan 700, Katun 600, Kalndai Boothan 200, Poovan 26 

(Ooimbivtoro) ; Koanol 200 (Karur); Scoma-liko Arauritins 30 (Samalkota); Java 16 
(Mysore); and 1—3 each of Chin, Pattapatti and Boothan. 

(2) Both parents knonn. Saretha selfed 68 (Botanic Garden) ; 

- , Crosses : — ^Qiin by Sacchanim spontaneum (male) 17 and Shakarchynia by Saccitamm span' 

tanmm (male) 83 (Botanic Garden). 

1913- 14.— Tho season \\ as unfavourablo. Many of tlio canes flou ored early and at a time when 
theie was heavy uind and rain. A trained peon uas sent to Mysore to obtain additional 
arrows from there. About 26o pans have been sown at tho time of writing and about half of 
these have eorno to tho germinating stage. About 6,000 had gonninatod on tho 0th 
Docombor 1913. These consist of tho doworing varieties : — 

(1) Male parent doubtful; Kanin, Chittan, Kaludoi Boothan, Poovan, VoUai, Reddish 
^ wliitc (Mysore), B208, Ashy Mauritius, Striped Mauritius, Bod Sport from Striped 

( Mauritius, Green sport from Striped hhiuiitius, B376. 

, (2) Selfed ; Karan, Chittan, Kaludni Boothan, Poovan and Green Sport from Stiinod Man* 

ritius. , • ^ 

(3) Crosses ; Vollai by Saecharum Narenga, V. by Ashy Mauritius, V. by Striped Mauri* 
tins V. by Chittan ; J 36 by B 376 . Saretha solfed by Piji C. 


Assistance wTach can ha afforded hy Provincial Par>ns. 

(1) As complete collections as possible should bo made of oil the dear canes of tho tract represented 

by any farm. These arc wanted for the following reasons. The Sugarenno Erqrort has doci* 
ded for tho presont to concentrate his attention chiefly on indigonous Indian canes, with the 
idoa, of ultimotoly proparing descriptions of them all. They aro also w anted for introduction 
to the Coimbatore Parm on the chance of their arrowing and producing fertile seed there, as 
Bovoral of tho North Indian canes have already done. Such hardy, acclimatised canes 
w ould form suitable paionts to ho crossed with richer, less liordy, Southwn ones. 

(2) Growing olongsido these local canes, Buoh others should bo introduced ns oppear likely to he of 
nso in tho tract, together with any seedlings distributed from the Cnno-brccding Station. It 
IB quite possible that a number of such seedlings may bo ready for osponmontal trial early in 
1018, oltUough, wm the na.turo of tho COSO, no promiso con bo giron. JRocords of tlioir 
oehftviour in diuoront looalitios tm* 1I bo of grcftfc help in dotormining thoir vahio nnd tlio typo 

I of cane to ho oimod at for any particular tract. 1 wouldhcioplcadforBomotUscriminotion 

being exercised in the introduction of now kinds to any place. But, when once introduced 
such kinds sh^d recoivo a foir trial for it is abundantly evident that it often tokos several 
years for an introanced cane to assume its pormonent form undonnow conditions. 

(3) Whorovor possiWo, o sciontifio study should bo made locolly of tlio ooncs grown. In this I 
would Buggrat omong other tilings the chemical analysis of tlio loool canes as compared with - 
those introduced, their mode and rapidity of ripening, the noting of any special ohoractor 
whether botanical, chomiool or ognoultnral, their resistance to ony local defect of climate or 
ogiiMltural proof ICO, and so on. For instance, in choosing poi onls for scetllings intended for 

m bo a matter of some importance and ennti showing this 

chaiactoT ould naturally be chosen to cross \4itli richer, larger cancs. ^ 

sugareano work other then testing seedlings sent out by tho 
Cane-breodmg Station should oonso in Provincial forms. This local work should rather ho 
inoronscd ond concentrated. The range of work of tho Sugarcane Expert is far toolotEO to bo 
fulty ceveiod during the short tern of his appointment ^nd there i?not the wZgorS 

aidluW?roSgrcSulSX 

(4) SpMii.1 attonUon should ho paid to tho nirowing of cones. It w ould be useful if immediolo re* 

cause in differont parts of the country ovtondinc from^Vnrt 7*^”^ ®”Pb»titions as to its 

of some dire oalamitv.and tho matter U wolf Ivnrth 

advantage if specially rolrotcd pnZteLulXmadl ^ of great 

otaie Sugar ’ 

of stafi might be necessary in the near future? ® ^ considerable increase ' 
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Subject VIII. — Rice — A PEELiAmrABY discussion of the \70BK aubeady done 

IN THE Vabious Provinces on this crop and tub Consideration of a 

Working Scheme for further Investigation so as to prevent over- 
lapping. 

26. The Committee consisted of : — 

Mr. Chadwick (Chfiirmnn), Messrs. Burns, IlaiTison, TTcctor, Hooper, 
Meggitt, Parnell, Sampson, and Slicrrard. 

The terms of reference wore : — 

To make recommendatiotis. 

Mr. Chadwick read the Report, as printed hclow, contrasting ils shortness 
ivith the importance of the suhject and referring >to the relative importance of the 
crop in the different provinces and the very different conditions under irhich it was 
grown in different tracts, — ^technical terms used in one tract ha\’ing no equivalent 
or meaning in another — and mentioning hricfly the different aspects from wliich 
work had been taken up. 

Most work had been done on the manurial side, and the report dealt chiefly 
Avith this. 

Dr. Pillai having proposed a preliminary division of investigations based on 
the fact that ho was not aware of important work that had already been done in 
Hawaii and Japan, — w'hich had demonstrated the inutility of nitrates for.>paddy, 
Mr. Harrison referred him to the work in point. 

Mr. Wood suggested and the Board agreed that a note be recorded re- 
commending the adoption of universal standards of weights and measures 
in publications of the Department. 

It was decided to record tlus with special reference to Programmes ; and 
that the implication should be extended to the names of crops and other 
technical terms as far as possible. 

Ill reply to Mr. MeSwdney, Dr. Butler explained the present position of the in- 
vestigation of Ufra in Bengal, which had been retarded by insuflicicncy of stnff and 
hh:. Smith's absence on leave, and which ivould be set back a whole year if 
Idr. Smith wore not able to attend to them at the present time, Dr. Butler being 
unable to do so. 

The report was accepted as given below : — 

27. Ill okIit to facilitate dUctiKBion of the nork olrrady done in tlio dilTcrrnt Province and of 
llio problcniB conncolcd -with thmerop, tin* (Jomniiticp icmcaiwI the ruIiji'oI fioin tho tigiiciil. 
tural, botanical, entomological and ehomical (>faii(Ipniiit'< and their rpjxiit fullovh this diiision 
for sake of convenience. Tho Committee aro of opinion that in all probkms connected vith 
rico tlieto hbonUl bo, tlioro bn*! been in tho past, cloto co-operation in \toik bolnotn all 
Eootions. 

Siiico rito is cultivated under Midi vastly dilTcrcnt conditioni in fho various Provinces and even 
in some cases in dillercnt parts of tho wine Piovlnec, the Committee cnii<-id(.i tlmt o.ich Jbo- 
vince must work out for i(«<clf the piobUnis conneefed with cultii.ition and the iiu'lhods of 
cultivation. But on tho mnnnrinl questions tJie general e^pe^icnco appeals (o be in favour 
of green manuring when paddy is transplantwl. Bonemenl also, is, in many Ptovinces, roirort- 
cd to givo good results, but general exiierionco appcai.-i to be ag.iinst chemical nitjogcnous 
manures oxeopt oynnamido and possibly sulphate of ammonia. 

In (bo opinion of (he CoinmiUce, inve-.tignlionB into tlie local hoed rates in logim in tlio various 
Provinces are often of iinporlancc in tjieju'-dves and are likely to become still iiioro so, if im- 
piovcd varioUt-s nrc developed later by tho uork of the Botanists and Agiieulluiists. For, 
in that cojsO, seed farms in llio distriets may bo necessary to ootablisli the now varieties, and 
if the seed rate in tlio villages lias been reduced, the cnTcotivo range of eiIioIi sicd f.irms vill bo 
increased. 

Seed Aclcotion (ibould, in Ibo opinion of the Committee, be done under conirol at the Agucultnnil 
Farms. 

It appears to the CoinmUlce that botanical classification is onlj' of importniieo ns a means of ro» 
fcrcnco for the local woikcr. Tho task of foiming n complete botanical dnasitlonl ion uould 
be a very heavy one. But ns a preliminaTy stop, 0.10I1 Provinoo sliotild work out for itself an 
ngiicuHural cinssificntion by uliieh (ho Committee mean n clnssidcnlion based on clmi'aclers 
otlier than purely morphologionl. 

TIio object to bokojit in view in botanic,il or seed solcetion uoik is, in tho opinion of the Oonimitteo, 
tlio ptoduction of improved strains of the moio Important viulolics to he found in tlio oliiof 
riec.grouing tiaois of each Province, 
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ConsidcTable -work has been done on the fnnpi and insects which aftcct rice. jUlhon^ the loss 
icsnlting therefrom froquontij' appears to bo only looali yet the total annual loss is consider* 
able and it is desirable, in the opinion of the Commit lee, that work on diseases and pests of 
nee be given a prominent place in the work of those sections and especially a study of the 
conditions which favonr the oiigm and spread of such diseases and attacks. 

The Chemical sections in Burma, Bengal and Madras hare all started on useful "and practical linos 
of enquiry which should, Jt is recommended, be continued. 

On the general question of overlapping, the Committee considers that the prohlcms connected 
ivith rice are so wide and nil impoi taut that there is httlo danger of overlapping and were it 
to occur it w ould bo to the direct advantage of every one. 


10LOTI03J VII. 


Subject XIL — Fbuit Coltube in Vabiobs Pbovinoes. 

28. The Presideni placed tliis subject before the Board for an informal dis- 
cussion. 

He asked Mr. Eoberfcson-Bro-wn to address the Board on this question. 

Mr. Brown said fruit culture was at present neglected, and suggested that it 
rested with the Board to decide whether anything should be done before 1916. 

This was a vegetarian country ; each province produced some kind of fruit 
m great abundance and there were large markets in India. After mentioning the 
work in progress he asked the Board to pass a Bcsolution recommending : — 

(i) ' a survey of fruits, 

(ii) the establishment of fioiit orchards at Agricultural Stations,' 

(iii) training of Fieldmen and Assistants in fruit work. 

_ He said a survey of peaches had only meant a few months touring, and had 
given very valuable results : fruit formed a very important group of crops, and few 
people Icnew anything about fiuit growing ; while it would be easy to train men. 

Mr. Burns supported the proposal and remarked on the high value and pay- 
ing nature of a frait crop compared to the ground covered. He said that good 
markets undoubtedly existed and it was remarkable and significant that tbe larcer 
the market the higher the price, and the export market had hardly been touched 
In spite of the magnitude of the demand the quality supplied was low: there 
was undoubtedly a demand for trained men ; be received 20 or 30 applications in 
tne year and could not supply the men. 

Mr. Birt and ]\fc. McSiviney deprecated the idea of laying stress on garden 
products m co^ection with this Department’s work. They maintained that any 

XGSOiUliiOTl nf T.nfi Rnarn iircrmcr £^»zj. _• « 



to the neglect of more important food crops. 

hfr. Hailey agreed, and suggested that the gardeners’ service could deal ade- 

“i t 

In reply to Dr. Barber, who viewed Mr. Brown's work at Peshowfir wn'fh 
geatMt sympathy, Mr. Broivn said he had distributed 60,000 budded peached 

Dr. Leather and Mr. Smart having suggested the inclnsirm nf fii« « 
packmg and transport of fruit in the refefeneef and th^e being aTtron v 

fruit investigation, and where the uardonore’ ®®hvihes in the direction of 


made 


1. a survey of fruits, 
2 
3 





If such preliminary action 'lead^to the systematic development of the 
fruit industry by this Department, questions of transport, packing, canning, 
etc., will have to be considered with reference to local conditions.” 

This closed the discussion. 


FIFTH DAY. 

Subject XL— Soil Denudation by Batneall, and Drainage : Conservation 

OF Soil Moisture. 

29. The Committee consisted of — 

Dr. Leather (Chainniin), Dr. Coleman, Messrs. Allan, Anstead, Harrfeon, 
Bohciis and Bobertsou-Bro\vn. 

The terms of reference were ; — 

To maJee rccommendaiiom. 

Dr. Leather rend the report of the Committee on subject XI as follows : — 

Soil dcrtu^afion. — IMr. .\n‘;l<n(l cvplftiucd Uiftt In tho Kmopcan plnnling flNtriots of flouthcrti 
^ Inda Uk' pkntore fully rcjiliw tho tmporianco of proven! lug eiosion, nnd put in preventive 

works wlion' il pays to do it. »/*., termcca, ooutour drams wifli catchment witi, and close 
growing preen drci<*.ingi« along the line of Iho terraces. 

Mr. Allan stated that tho bettor cultunfois in the Central Provinces fully ivahV the iiui>ortam.o 
of proyontmg ero'.iou, and keep bunds in order. In certsin orcas in the Norlli of tho 
Central Provjuct'^ bunding was a logtihr practice Ihoiiph not ciitirolj' on aecmmf of tlio pre- 
vention of erosion. 

The Coinuiittce arc of the opinion that tho Deputy Dhectors of the Depirliuont nio fully aware 
of the importaufu of tho subject and feel tluf no lulvanUgo would aecriio from rccoimnundn- 
lions made to them. They consider, however, that if notC“nvoroFubimUed to the next Board 
of Jlgricullnio by the Province', on the extent of damage which occurs and the preventive 
niothods practised, (lua Mibjcct might then ho, perhaps, more completely dealt with. 

Diainagc . — Tho CommiUeo take the term “ drahiatje to mean the rcnio\*el of (•ub-soil water 
as rhatinet fioin Mirfato dnnnago. Mr. .\lUn (-talwl that ho had improMHl the forlility 
acme low-lying black cotton RoU at Nagpur by tho use of tiled drains winch ho found olKcicnt. 

Dr, jA'alhcr mciiHoned that tilctl dinhis had silled np at .S litlopol and also at Aligarh nnd had for 
this reason proved useless. 

Tlic relation of drainage to heavily irrigatetl delta and pAtlilv lands of Ponlhcni India nppc.trs to 
he of th«‘ grentost imi»oit.ince from the point of Mew of couulemrting the jncrrn«od tendenoy 
to halimty in tbest mens, imd the dinet elltct of drainage on the growth of ciops. 

The necessity of drainage in eonneolion w ith the fcliemcj of canal irrigation in liidi.i is w ell known, 
but it would appeir thntROmetuncs insulhcient attention is still paid to tins matter. 

Tlie Coniniitlee recommciid lliiif the loenl Agricultural Dupsrltnents should ho eonsultod in aU 
future imgatioii projects so as to ensure tlial adcqinto allcnlion is pud to diaiimge nirango- 
ment.s. 

OmserwtioH of Soil Motslute.-^’llw Connnilteohnsu no sety Piiecifio iufoinintioii on Ihiti .siihjt'et 
though it .ippcani that the tiiemln’ro of the Agricultural Depiufniciits nra fully nivarc of its 
impoitanco. They reconunend tliut when the subject of boil demid.iti n is again discussed 
by the J}o,inl more loniplctoinfoimalion on Ihisone.oliould bo called for. 

30. In reply to the I^resirleiit Dr. ].calher baitl the Committee tliought that 
hlr. Howard’s nole on the subject shonlrl not be published ns it was too general 
and the publication of such gmeralitie.s with no icfercnce to any laige amount 
of .specific information on the subject was to he deprecated. 

As regal ds tho teim — Conservation of Soil Moisture — Dr. Leather said the 
tcnii was misleading ; the degree of moisture in the soil could not be determined 
Hnthin 2 or 3 per cent, of the weight of tho soil and he preferred the use of some 
such term as ‘methods of soil cultivation in countries or periods of small rainfall 

Mr. Wood referred to the di.ainngc e^gle^lmon1s at Saidnpet and Aligarh, and 
mentioned two kinds of diains that had been made in the wet land at (^oimbatorc ; 
these had been done some ycnis and wcic being dug up for inspection and would be 
shomi to anyone who cared to pay a visit to the laiul^ — ^theso,, — ^mbblo and bamboo 
drains respectively, — cost about Bs. fOO per acre. He did not know tho cost of 
tile drains. 

Dr. Mann elicited from kTr. Biit a statement that plant.em in Northern as 
well as in Southern India were familiar ndtb methods of diaiuage ami their value. 
An enquiry by Dr. Pair as to whether any definite work was being done in India 
on what might be called dry-farming, evoked a icferoncc to Mr. Howard’s work at 

f2 
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Quetta where the conditions o£ the water in the sub-soil appeared to resemble 
those said to maintain in the best dry-farming areas in W estem America and where 
the rainfall is more or less consistently insignificant. With reference^ to es^en- 
ments in Bombay, Mysore and other places of moderate but uncertain rainfall, 
Mr. Mlligan, called on by the President, eisqpressed his opinion that this was a 
matter of tlie evolution of standard farm practices ; local conditions varied and 
practices must be varied accordingly. In tliis view Dr. Coleman and Mr. Wood 
concurred ; such development of routine methods rec[uixed local demonstration 
mther than reporting of the results. 

Dr. Coleman gave the Board an instructive account,^ which was greatly appre- 
ciated, of his attendance at the Dry-Parming Congress in America. He thought 
people in India were as alive to the importance of the subject as tbe Americans, 
but the chief impression he obtained was of the inad.visability of such propaganda 
as those of the Bry-Parming Congress. 

la reply to Mr. Smart, Mr. Wood advocated selection, for drought resistance, 
from among locally grown crops rather than the trial of exotics, — ^which he thought 
could not justify such expense as was incurred in importing plants into America. 
Dr. Coleman pointed out the dillcrences in the position of India and America as 
to this ; American agriculture being comparatively new and nearly all American 
crops being imported. ■- 

He proposed a resolution, ** that the Board consider that sufficient in- 
formation is not as yet available to enable them to frame recommendations 
on this reference. They would suggest that the subject be brought up at a 
future meeting of the Board and that further information be collected ” : this 
was passed unanimously. 


SuBiEoT IX.— Agmcultuhal Education. 

31. The Board then took up Subject IX— Agricultural Education. 

The Committee consisted of : — 

Mr. Mackenna (Chairman), Sir Alfred G. Bourne, Drs. Barber and Mann, 
Messrs. Allan, Banies, Bums, Clarke, Dobbs, Hamilton, Milligan. Boberts, Samp- 
son, AVood and WoodUouse. 

The terms of reference were : — 


(a) For what classes of persons should education be provided at the Agriovd- 
iural Colleges and what general forms should such education take ? 

% In what respects is the preseni college education deficient and how should 
this be remedied? 

(c) What additional agrUndtured education, if any, should be provided outside 
the colleges ? 


Note.— In this connection the proposed divisum of the Course in the Coimbatore 
College into two courses each of Uvo years' duration can be considered (Appendix 
E (3), page 170). 

32. The President in introducing the report of the Committee said ;— 

“ I now rise to introduce the important subject of Agricultural Education. 
This is not the first time that this subject bas appeared in our agenda. It was 
discussed in 1906 when the syllabus, which many of us are inclined to consider the 
root of our subsequent tioubles, was first drafted. As I have said in another 
place, experience is showing that the courses originally prescribed in the standard 
cmriculmn for Provincial Agricultural Colleges as laid dowm by the Board of Agri- 
culture in 1906 and amended in 1908 are, in most cases, not smted to the class 
of students that the colleges are intended for. Provincial reports are almost una- 
nimous in tone.^ hr Bombay, while the percentage of passes in examinations 
IS high, the questiOT of the utility of, and demand for the course is obscured by its 
bemg made a road to a degree. CoUege graduates on the subordinate staff have. 
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“ There are someVho see in this a proof of the limitation of the capacity of 
Indians. But others not only refuse to take tliis pessimistic view, but have always 
held and e:^ressed the opinion that an attempt to teach up to the Standard Sylla- 
bus prescribed by the Board of Agriculture m 190C was bound to end in failure. 
The principal objection to this syllabus, m the opinion of many of us, is that it 
consifets of a number of independent courses each complete in itself and all com- 
pressed into the allotted time, without any reference to the capacity of the students 
in general, or of Indians, in particular, or to the limits to which any of the subjects 
can be pursued with advantage in a general education or by practical agricul- 
turists. 

“ Touring over India, as I have been doing during the past year, the impres- 
sion Avas strongly made upon my mind that, while we may have had some successes, 
it Avas desirable that our general policy should be reviewed. The papers sub- 
mitted by Mr. Barnes and Mr. Woodhouse clearly show that this anxiety is also 
shared by some of those who are most closely associated with Agricultural Educa- 
tion. We have, therefore, determined to face the subject, and the question has 
again been revicAved in all its aspects by a strong Committee of the Board. 

“ To paA^e the v'ay for this general discussion, it seemed desirable that we 
should fiist have an expression of opinion from Deputy Directors as to the diffi- 
culties with which they meet in dealing Avith cultivators. Here Ave are at once 
confronted by the very small proportion of literacy amongst the cultivating classes 
of India. It would be intciesting to know, for all Provinces, up to Avhat ages and 
to what extent children attend school. Figures for Madras are probably typical 
of conditions in many other Provinces. In Madras, of 500,000, children who enter 
the infant class, only about half pursue their educational career further. We may 
venture to hope that sooner or later, the spread of education may improve the 
situation, but at present it seems clear that the only way to get at this great un- 
educated mass is by demonstrating things in their oAvn fields. 

“ When wo get away from the small cultivators, it is pleasing to find that in 
certain Provinces, there is a groAvii^ demand on the part of large cultivators or 
landholders for an agricultural education of some land. The Coimbatore College 
has framed a scheme which seems to meet the requirements of this case. That 
this class, however, would come fonvard in the numbers anticipated Avhen the 
Colleges Avere erected has conclusively been proved to be a wrong assumption, and 
the Committee have expressed the opinion that for the present. Colleges must be 
considered principally as training grounds for the staff of the Agricultural Depart- 
ment. There is no doubt that much disappointment has been caused by the 
failure to attract this class to the extent anticipated ; although this is a source 
of supply Avhich it is hoped we shall later be able to draw on. 

“ As Avill be seen from the detailed report which I shall presently read, it 
seems clear that our failure has been due to attempting to enforce uniformity in all 
Provinces. We have attempted to apply to aU Provinces similar educational 
training, whatever the educational standard of the Provinces or the state of deve- 
lopment of scientific agriculture might be. In these attempts, Ave have failed: we 
have tried to build from the top rather than from the bottom. We have assumed 
on the one hand that research was sufficiently developed to provide material 
for teaching, and on the other that the general education of the ProAunce was such 
as to permit of the assimilation of such training : conditions which exist in few, if 
any, of the ProAdnees. In some the standard of English education is higher than 
in others : in some agricultural research has been going on for many years, in ' 
others it has just begun. The Committee has made an effort to lay doAvn principles 
Avffich, without affecting Colleges Avhich appear to be working satisfactorily and 
to be attracting the right class of student, Avill enable others to reconstruct 
thek cuiTiculmn on lines adapted to the educational capacity of their students. 

“ Uniformity, in fact, Avill not be insisted on : but it will be open to all Pro- 
vinces to reconstruct their educational policy on the lines Avhich they consider most 
suitable to attract the right class of pupil. If, in the earlier stages. Provinces are 
not hampered by having to Avork up to Avhat m the existing conditions of education 
and local research might be regarded as a practically unattainable ideal, but are 
permitted to adapt these courses to the local conditions, then I see no reason why, 
from this well-laid foundation, Ave should not later get a superstructure much more 
satisfactory than we have obtained in the past.” 
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33. The President then read the report of the Committee, of which he had 
himself been Chairman, which is printed below : — , 

1. In accordsmoo ailhtlio proposals contained in paragraph 20 of tlio Agrionltural Advisor’sKoto 

on Agricultural Education a preliminary mooting of Deputy Directors of Agrioulturo was hold 
at Coimbatore on the 6th of December. Roprosontalives wore present from Pusa, Madras, 
the Central Provinees, Bombay and Bihar and Orissa. Tho Deputy Diroetots from Burma 
and tho Dnited Provinces uoro unfortunately unable to attend ; while tho Deputy Diroeter 
from tho Punjab was not summoned as. ho was not a mombor of tho Board and tho distaneo 
from Coimbatore scomccl too groat to call him for tho spooial purposes of tho Sub-Committoo. 

Tho Sub-Committee accordingly consisted of : — 

Jfr. J. Mackonna (Chairmsm), Sir Alfred G. Bourno, Dr. Parr, Messrs. Birt, Clouston, Dobbs, Evans, 
Gonchalli, Milligan, Sampson and Sborrard. 

2. Tho points Bubmilicd for their conmdoration -nore ; — 

(o) WJialdiffieutliesare mclteithindaiUngwiilKniUivalorawhidi canle ascribed io defective 
education and in vihat respects is the education of eultiiators defective ? 

' (6) What assistance can the jigrienllural Colleges give in educating the cultivators, generally or 

teehnically t 

(e) What eduealionaf and practical qualifications are required in recniils for (he staff of the Agri- 
cultHrril J)eparlmenl f Can they is classified’ into gfades of different educational guahfica- 
Hons f 

Under tho first reforenco, the Deputy Directors wore of opinion that, as regards tho small holder, 
his education is not sufiiciont to cnablo him to apiarcoialo ooonomio factors and to bonofit by 
tho Department's propaganda. Bio picsont education of oiiltivafors seo^ to tho majority 
of tho Deputy Dhcctors to ho dofoojivo in lliat tlicir powoi of obrervation and roa‘>oning 
faculties sure not sullicionily developed and they are, tJioroforo, imablo fully to appreciate tho 
Department’s propaganda except in coses in vhich demonstration in tlioir own village holds 
is possible. 

With regard to tho question “-nholhor more oduoalion is required and, if so, is it only gonoral 
olomentary education or is any spoeial education supervised by the Agricnllural Department, 
on tho linos for instance of tho Bombay Vernacular Schools, generally required, ” tho Deputy 
Diroctore’ Committoo considorcd it advisablo to await ihc rcsnlls of sucli oxporimonts before 
oxprossing an opinion. 

Tho Deputy Duootois consider that oloinontary education should bo of a general nature and is 
not witliin tho purriou' of tho Agricultural Doparlmcnt, but tho Boaid should express tho 
willingnoss of this Department to confer with tho Educational Dopartmont and to discuss the 
quostion of tlio adaptation of rural education to riir.il conditions. 

8. With regard to the quostion whether thoro is any constdorabio number of Imgo cultivators or 
landholders who would bonofit by a special ednoation not obtainablo in schools and collogos 
under tho Ednontional Dopartmont ; tho Deputy Dhcctors noto tiiat in Southern Indi » thoro 
is a demand on behalf of landholdorf. for an agricultuial education, which tho Deputy Dircotors 
consider, should bo almost entirely praotioal and wltioh might bo on tho linos ot tho now onrri* 
oulnm proposed for tho first tw o years of tho Coimbatoro Collogo course.* This courso is 
susoeptiblo of considorablo adaptation or modification. Shoil teohnioal courses should bo 
arranged for separately, if necessary and desiiablo. This conclusion disposes of tho referonco 
"What assistanco can tho Agricultural, Collogo give in teaching the cnltirator, gonorollyor 
tooiinically. ” 

4. With regard to tho thud roforonoo, viz., “ Wliat oduoational and praotioal qualifications are 
roquir^ in recruits for tho staff of the Agricultural Doparlmoat and can they bo classified 
into grades of diiforont caucational qual^icalions, ” tho Deputy Dircolors' Committoo aro 
of opinion that educated recruits for tho Dopartmonts’ District staff can be classifiod into (1) 
Lower Subordinates, and (2) Upjior Subordiiiatos. For the former tho lr.aining given in such 
a courso as that proposed for Coimbatoro, monUnned above, bliould qualify suoli recruits for 
appointments as probationers. Whore such oi similar tiaining cannot bo given, Doimty 
Dircotors should bo allowed to soloct luon for training on their farms without referonco to .any 
specific educational quahfic.atioiis always bearing in mind lliot men wlio have boon brought ' 
up on tho land w'ill usually bo most suitablo. 

For tho Upper Suhordinato class, tho best men possible aro required. Tho nccosbity is rocognisod 
for a sound agricultwol knowledge and tiainiiig, and wlicro a considorablo number of men 
pass ilirough tho Agrioultuial Collogo course a suflk iontlj wide field for solool ion will, no doubt 
bo provided. In Provinces in which this caimiiot bo hcourcU tho Deputy Directors aro of 
opinion that selection sliould not bo confined to men who have passed through Anrioul- 
tural Colleges. ° 

To lliis Messrs. Milligan and Dobbs added n rider as follows 
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aiaraotoT, energy and common sonso are more important than any soionUfic qualifications. 

So far as these c.to bo dovolopod by education, manual Iraining and gonoral olomenlary scionoo 
aro liKOly to bo useful, and tho two years’ practical course proposed might ho modo to 
moot roqmromcnts. “ 


“ But in addition to this, the object of education is to dovclopo intelligonco, and to do tliis aa full} 

as possible a very considorablo amount of training in deduction and induolion on formal 
systematio Imes is necossary. « mu uu 

••Not only bo, hut for Cm duties of an ordinary expoiimcntal Farm Suporintondont, a crasn oi 


• See Appondis p. 170. 
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(inclnding llio princiiilcs of olomontary gcnora.! scionco) on iho lines of tlio Sub-Ovorsoors* 
r , course in the Sibpur College. If any considcrrable amount of manual training and carpentry 

and fitting conla bo included in the preliminary course, the workshop course of tho Sibpur 
, curriculum iniglit bo omitted." 

5. Tho Commilfco mot on tho 8th, 0th nntl lOUi Booorobor and cousidorod tho points referred 
<0 them in the light of tho forogoing rcconimondatiors of iho Boputy Biroctors. 

, 0. liffcrenrc (f). — Classes of -persons for whom eiticalion should be promde/l at AgricuUurdl Colleges 

After rending tho Boputy Biroctors’ findiugs, tlio Prosidout gave figures showing tho destination 
of students who hod passed through tho Agricultural Colleges in verious Provinces. On tho 
I ' first Tcforonco tho Committee adopted tho gonorhl clnssificution of students into two classes ns 

. proposed by tho Boputy Bircotors and agreed that for tlic first class, mvmoly the sons of land- 

holders who intond to taho up fanning and for roomits for tho lower snbordinato staC of tho 
Boparimont, n cundoulum on tho linos of that proposed for chc first tiro yoars of tho Coimbatoro 
College course was snihible. It was cousidorod tlmt, for this class, the qualifications for entry 
should not bo too high, but that tiic stipulations ns regards additional qualifications in tho 
case of students w’lio proposed to inko up tho more advanced course proposed for two further 
years at Coimbatore were essential to sucecss. 

7. After a lengUiy discussion of the number and quality of tho men now passing through Agri- 

, cultural Colleges in India and of tho demand for diflcront types of agricultural education, 

Ibc Commilfco agreed that the Colleges must, in their early stages, be considered principally 
as training grounds for tho siaif of the Agrioullural Bopartment. Tho second class suggested 
by the Beputy Bircotors may bo sub-divided into two groups namely t — 

(1 ) Tlie sons of men of independent means who require an education for its ou n sake. 

(2) Upper Subordinate recruits. 

Colleges should caior for both, or for iho second only of thc«6, according to tbo circumstances 
of the Frovincial Bepartmeni. 

8. JSrperience of Agricultural Education in India up to the present time.— Atlcr n thorough discussion 

of the capacity of tho students entering tho v.arioi)S agricultural colleges particularly as regards 

• their ability to understand lectures in Unglish, tho Committee recorded its opinion that tho 
cduoafion of tho country up to the Matriculation standard, docs not provide a suilicient basis 
on wiiich such higher education as these last two o1a.sscs of mon requite, can be founded. It 
is, therefore, tlm Committee consider, neoe.ssnry eitlior to give students n further general 
education (particularly in English and Mathematics) after admission to the College, or to 
insist on such higher genera] education beforo admission. 

At lire snino time the Commit tee wish to cinphnsibc the gravity of iho danger of ntlinoting a class 
of men who have no conneolion with (Ireland. 

, 1>. inetdenia of tho discussion up to this point having made it clear that there was a very strong 

feeling on tho part of many members of Ore Oommitloc, that tho Cornmittco was ignoring tho 
principal fact emerging from the history of AgiiculturnJ Education iir Indio— namely that it 
was the record of nit oxporimont from wldch it rvas tiro imporativo duty of tho Cornmittco 
to draw lc8.soriB as roganls tiro conditions of success or failure,— the feeling was orystallisod 
in tho folioning formal resolution : — 

" IPhe Committee have read the notes *presented by Mr. Maclcnna and Mr, Barnes and have 
had before Ihetii Mr. Woodhouse's presentation of the. situation in Bihar. From these it 
is plain that one of the principal causes of the failure of some of the AgrkuUuial Colleges 
> ’ to atirarl students . »« any considerable numbers, has been the lack of a preliminary wide 

divtlopmeni of the experimental and dislriei work of the AgrieuUuml Departments. Until 
siieh experimental and district work has been much more developed and a large number of 
trained ofjieers of high calibre hare hem working in (he Provinces for a considerable lime, 
it is, in the opinion of the Committee, unwise to attempt to carry out a high scientific course 
at these Colleges. H7(ca such «wJt, under such offieers, has been developed, then is every 
probability that the right class of student will be obtained and it udll be possible to train men 
to the highest possible point in the sciences applied in Agriculture, — but until this is the case 
a simpler course udll probably miel all the existing needs for AgririiUvral EducaHon, 

“Asa sequel to the above, a considerable expansion of the superior staff in all Provinces and in 
all sections of the Department seems desirable. Vhis will naturally be followed by a corre- 
sponding increase of the subordinate staff, which can, ordinarily, be trained at the Colleges. 
“The CommiUee is, hmrever, of opinion that the present pay nnd prospects of the subordinate 
staff of Departments in most Provinces are not suflicicntly aUracdivc, and should where neces- 
sary, be increased.” 

10. This resolution was adopted after mature consideration by tho members of tiro Committee, 
wiiich had adjourned for tJie purpose of individual consicleralion of tho consequences of giving 
effect to a Besoluitoti of tho Idnd. 

It was felt that expansion of tho Bopartment’a ■work on tho lines buggeslcd would provide, not only 
fresh materials for a simpio course of lire kind already approved, but also tho only justifica- 
tion for tho provision in everj’ Province of a higher agrioullural cdirootion than can, at pre- 
sent, bo given in soino Provinces with duo regard to oDicionoy and economy. 

11, Tlio Committee then wont on to discuss further tlio general forms of cdueation tliat might ho 
provided at Agricultural Colleges for tho olnssca of mon agreed upon. 

TJio currioula at present in foico in iho ProVincas were framed in tho light of the following Resolu- 
tion of tho Board passed in 1000. 

“ Tlio Board considors tliot some form of degree or diploma should bo conferred by Provincial 
Agricultural Colleges. In viosv of Uio danger flint diplomas conferred by individual 
collogos should have a diileronl value, and to secure smifarmity. it suggests that a com- 
bined diploma should bo given, and that tho Government of India bo moved to recognise 
it as equal to the B. A. degreo. As regards tho exact title conferred, the Board consider 
thatsomo mieli title as Licentiate of Agrioulturo (L, Ag,), may suitably bo given," 


* Appendix E (1), (2), ami (4), pp. 148-109, and 172-173. 
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Uio curricnla were, therotoro, mode to conform generally to the - (Standard Curriculum ’ rccom 
mended by tlm Board in 1903 and amended in 1908. 

In view of tho wide diiTcronco of conditions in difiorent Frovinccs brought to light by tho com* 
parison, during tlio discussion, of tho esporicncea sinco gained hy tho sorcralmembeta of tho 
Committoe, tiic Commiltco arc of opinion that it is essential to allow greater latitude (than 
iscompatiblo srith tho spirit of tho Resolution quoted}, for the development of agrienltural 
education in Uio Provinces on a firm basis with reference to local conditions. 

12. General form whitJi agrienlUml Mvtaiim in die GoUeges shotitd lake , — They consider that 
independently of, or including, sucli a simple course as that already approved— and which 
may, for convenience ho called course “A’ , — there is scope for a diploma course which wo 
may call “B”, and which may ozlcnd over tlirce or four years ; but tliat this slionld bo given 
only in those Pro^ccs where considerable advance has already been mode ; ond in whioh— 

(f) snlhcicnt investigation into local agricultural conations has been carried out and material 
for teaching thus provided, 

({»} a qualified oxportstafl for investigation and toaoliing exists, and 
(t<«) students able to poiit by such a course will be forthcoming. 

* 

A third form of course wbioii wo may call "C” would comprise short technical courses in subjects 
of general importanoe in any Ihovince— for example, dairying. 

Ilio Committee also note with satisfaction that an clcmcntnty agtioultural class for junior members 
of tile Indian Civil Service is held in some Provinces. 

13. Hejermce («).— The Committee consider that tho second of tho terms of rofcronca has been 
suiEciontiy dealt u‘ith in the foregoing recommendations. (Paras. 0 and 7«) 

14. Seferenee (lii ). — Agrieullvral Edveattm ouletdt the Colleges,— Coming now to tho third of tho 
terms of reference, and as regards agricultural education in genera], tlio committee endorsed 
tlio rcoommendation of tho Sub-Committee of Deputy Dirootors of Agriculture * tliat tlic 
Board sliould express tho willingness of this Department to confer with tho Education 
Department and to discuss tho question of tiio adaptation of mral education to rural 
oonditions.’ 

16. Speoifio Agricultural Education outside tho Colleges can bo divided into — 

(o) short courses which wiB generally ho in tho Vomoeular. 

(6) Agricnllutal Sehool couracs. 

Tlie first con bo given on any farm whore adequate supervision is available. 

As regards the second, they w ouM have the best chance of success if tlioy wore given, initially at any 
rate, under tlio management of tlie Agrioultuial Department. 

In Bombay, an interesting experiment has been mode in tho establishment of one Vcmaoular 
AgriculturalBoarding Sehool. Tiibwas estobhshed four years ago ond is capahloof oecom- 
modoting 60 boys, aged from 14 to 10, for a two years’ course. The hojw admitted are tho 
sons of village headmen, small land-owners and tho like. Tho Head Master i? an Agricultural 
Graduate and ho has an assistimt provided by tho Education Department. It lias so far not 
been difficult to attract tho class of boju desired and those wlio have gone out have almost 
invariably gone book to tlio villages and to tho land. It is necessary, however, to emphasise 
tho foot that very close superririon is necessary for such a school. 

Tho Committee desire to commend this interesting experiment to the notice of tho Board. 


34. Having read the report, the President said he proposed to ensure 
the discussion of certain definite points in the Committee’s report by asking those 
members of the Board who were primarily interested in these points to move 
resolutions : the discussion of any other points which members might wish to raise 
could then be taken up. 

He called on Mr. D. Olouston who moved a resolution that “ The Board 
desire to express their approval of the proposed two years’ preliminary 
course for Coimbatore College, and suggest it as suitable for the considera- 
tion of other Provinces.” 

Mr. Clouston said 

"I welcome the findings of this Committee as given in paragraph 6 of their 
report as I am convinced from what I Imow of the different Agricultural Colleges 
in India that the present syllabus is unsuitable. Men of lower educational quali- 
fications than the matriculation standard camiot assimilate the more scientific 
part of the course many of those who have matriculated find the course so 
hard that they give it up in despair, and few who pass can be said to have under- 
stood what they have learned. 

** The difficulties have become widely laiown and it is now becoming harder 
every year to get the number and type of men we want, 

“Speaking for the Central Provinces I can say that the men who persevered 
and completed the three years’ course of the present standard curricuhun and 
who_ were taken into our department were not the kind of men we wanted. The 
services of many of these have been (hspensed with at the end of their probation- 
aiy period as agncultural assistants, and we have had to keep on many who are 
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below tbe mark because of ibeii bavbig been drawn from tbe non-agiicnltuial 
classes. The present standard coiirsc is such a formidable one that it shuts out 
the class of men we want. It provides too little of the practical work which 
they like, and too much of the purely scientific study which they fail to understand. 

“The two years’ course proposed should serve a sound and practical one for 
men qualifying for the lower subordinate service. It will be a good preliminary 
course for men who intend to take the full four years’ course and to qualify for 
the upper subordinate and provincial service. It will be a good serviceable course 
for men who wish to get a training for posts on Court of Wards Estates and per- 
liapsj what Is most important of ajS, it null he a course which some of our enterpri- 
sing landowners will take with advantage. 

“The wording of the findings of the Committee makes it plam that the course 
has been framed to suit the requirements of lladras only but other Provinces 
will no doubt consider the advisability of modifying their own college curricula 
on the same lines.” 

The resolution was seconded by Mr. Wood, and after a short discussion 
which made it clear that while the Deputy Directors had approved the course 
referred to as lilcely to give certain qualifications, there was no intention of sug- 
gesting that such a course should be given at every Provincial College, the 
resolution was passed unanimously. 

36. The President then called on 51i’. Barnes, who said : — 

“ In rising to ask the Board to support the opinion of the Committee as ex- 
pressed in paragraph 8 of the report I wish to endorse the remarks of the Chairman ’ 
m opening the discussion. Some provinoes have already realised the necessity 
of the resolution I am about to submit to you and have taken action on the results 
of their own experience, for instance Bombay. For the same reason others arc 
at the present moment meditating alterations of the syllabus, as for example 
in the Madras Agricultural College. My own special experience, which has been 
confined to the Punjab, is that a student’s progress in the Agricultural College 
is hampered or assisted accoiding to his general educational qualifications before 
entry to the College, other things being equal. 

I have attempted to minimise the dangers and disad vantages of the exami- 
nation system there by fixing a 40 per cent, pass on the final examination and 
in allotting 40 per cent, of the total niaxks to the whole work of the student during 
his three years^ residence at the College, that is for progress and for terminal and 
sessional examinations. Tliis renders it practically impossible for a steady worker, 
of adequate intelligence and preliminaiy training, to fail to get his diploma. It 
puts a premium on steady work and should stop cramming. In spite of the 
leniency which such a course extends to the student the examining board have 
for the past two years reported unfavourably on the ability of the student to 
show a proper power of applying the facts he has undoubtedly learnt. We attri- 
bute tins partly to a top heavy educational system being based on an iusuflicient 
ground work, the chief defect being the student’s lack of a knowledge of English 
and Mathematics and his consequent inability to form and express ideas relating 
to tbe technicalities of his studies. It is in my opinion essential that a satisfac- 
tory ground work of education should be possessed by the student before ho enters 
on these higher courses, otherwise the time both of the teacher and of the student 
will ho wasted in vain attempts to train him. I’he first resolution passed byj^the 
Board this morning indicates your opinion of the suitability of a preliminary 
two years’ training — chiefly in practical agriculture— as a proper introduction to 
employment in the subordinate ranks of the Provincial Agricultural Service. 
Agricultural Education must go beyond this — it must provide an adequate 
and satisfactory means of training stall for the upper subordinate and, wc tmt 
in time, the superior branches of tiie service. 

“ These men must possess such a groundwork of education as will enable them 
to assimilate (in its widest sense) the higher coiwscs of instruction imparled in 
Agriculture and the Agricultural Sciences. T believe T am expressing our united 
opinion when I say that wbcrc there is a preliminary two years’ course as m 
Madras admission to this lower class should carry with it no more severe restric- 
tion than that the student should come of a cultivating or landowning stock or 
be considered by the Agricultural Collide authorities a satisfactory recruit for 
the lower branches of the Agricultural Service. 
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“ For tile upper class, however, I ask you to endorse our opinion that in 
addition to the qualification necessary ior admittance to the lower class the student 
should possess a sufficient Itnowledgo of English and the elements of science, 
such as will, enable him to benefit by tlie course of instniction imparted to him.’’ 

Mr. Barnes then moved a resolution which after some discussion was 
agreed to in the following form r— • 

''The Board endorse the opinion of the Educational Committee ex> 
pressed in the eigth paragraph of their report that the general standard 
embodied in the Matriculation or University Entrance Examination does not 
provide a sufficient basis to enable a student to take full advantage of the 
higher instruction obttunable in the existing Agricultural Colleges in India. 
The Board recommend that a general higher education is necessary in 
all students admitted to such a course.” 

Mr. Eoberfcs seconded the resolution. lie said he fully endorsed Mr. Banies’ 
experience so far as assimilation of the course was concerned. 

This matter was very fully discussed in the Sub-Committee. The general 
opinion, especially that of Madras members, was that the educational qualifica- 
tions for the preliminary course should not be too rigid, as this might exclude 
desirable students. Such students would have an opportunity of improving in 
English and Mathematics during the preliminary two years’ course and might 
thus be able to assimilate the advanced course. IVlietherthe necessary standard 
was obtained before or after joining the preliminary course, it was naost essen- 
tial that it should be attained by those who intended taking and profiting by the 
advanced course. 

Dr. Sunjan Pillai agreed that a higher qualification was necessary hut sug- 

f ested laying this down more definitely. He proposed the F. A. or Intermediate 
tandard. 

Sir Alfred Bourne opposed the idea of recommending any specific standard. 
He thoi^ht it was entirely a matter for the Principal, whose judgment could be 
trusted "as to whether the student possessed the necessary qualifications. One 
of the chief difficulties was that experienced by Indian students in understanding 
European intonation and pronunciation. The Conmiittec has been in full agree- 
ment in insisting only that candidates should be able to understand the lectures 
given in English. 

The resolution was passed unanimously. 

36. The President then called on Mr. Woodhouso who moved That the 
Board endorse the opinion expressed by the Commitee in the ninth para- 
graph of their report as follows : — 


" The Committee have read the notes presented by Mr. Mackenna and 
Mr. Barnes and have had before them Mr. Woodhouse’s presentation of 
the situation in Bihar. From these it is plain that one of the principal 
causes of the failures of some of the Agricultural Colleges to attract students 
in any considerable number has been the lack of a preliminary wide develop, 
ment of the experimental and district work of the Agricultural Depart- 
ments. Until such experimental and district work has been much more 
developed and a large number of trained officers of high calibre have been 
working in the Provinces for a considerable time, it is in the opinion of the 
Committee, unwise to attempt to carry out a high scientific course at these 
Colleges. When such work under such officers has beerf developed, there 
is every probability that the right class of student will be obtained and it will 
be possible to train men to the highest possible point in the sciences applied 
in Agriculture, hut until this is the case, a simpler course will probably 
meet all the existing needs for Agricultural Education. 

. H ^ to above a considerable expansion of the superior staff 

VL* -n n all branches of the Department seems desirable. 

Thw will naturally be followed by a corresponding increase of the subordinate 
staff which can ordinarily be trained at the Colleges. 

“ The committee is, however, of opinion that the present pay and prot- 

Departments in most Provinces are not 
sufficiently attractive, and should, where necessary, be increased.” 
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In proposing the above resolution Mr. 'Woodhouso said 

“ As regards the first paragraph of the above resolution I think the time 
. has come that the Board should make it clear that sound educational work can 
only be undertaken after investigation has provided the material ; also that no 
attempt to attract students to an advanced course of instruction in Agriculture 
is likely to be a success unless successful demonstrations by the Department’s 
staff in the district bave advertised the fact that the course given in the College 
is likely to be profitable. 

“ The history of the Bihar Department provides a useful object lesson of the 
effects of violating the above principles. Fortmiately it is possible to tell exactly 
what is the genuine economic demand for agricultural instruction in Bihar and 
Bengal, because only tliose students who propose to take up farming on their 
own account are admitted. No definite prospects of employment in the Agri* 
cultural Department or any branch of Government Service have hitherto been 
offered. At first a number of applications for admission were received, but, as 
it became more clearly understood that no Government Service was guaranteed, 
the numbers rapidly declmed. It is now sufliciently clear that the public at 
present have no use for the agiicultuml education for the purpose of turning 
out prospective farmers. 

** That there is no demand for the Sabour course is not so surprising when it 
is considered that the course is expensive both in time and money, and the Depart- 
ment lias not yet proved that farming on a capitalistic basis is a paying proposi- 
tion. Until invMtigation has proved what are the most paying systems of agri- 
culture it is obvious that there can be no demand for advanced courses of agri- 
cultural instruction. 

“As regards the reasons for the paucily of results obtained in the investiga- 
tions conducted by the Bihar Department of Agriculture it appears to have been 
always thought that agricultural education is the primary work of the Department 
and any attempts to do investigation work in addition to teaching or office work 
have been looked upon as attempts to indulge in unnecessarily expensive hobbies 
at Government expense. With such a policy in view it can be understood that 
no attempts would be made to increase the district staff nor to lighten the burden 
of the teaching and routine work for the College superior staff. That the amount 
of routine work has been sufficient to prevent any number of the Scientific staff 
from doing much investigation work can be seen from the following statement. 

“ At the commencement of the last session there was one Deputy Director 
in charge of the whole of the distiict work of the Department including four farms 
under his direct control and five small farms which are carried on under his advice. 
The College staff consisted of a Principal, who is also Economic Botanist and is 
in charge of the Entomological district work ; an Agricultural Chemist who also 
manages the well boring Department; and the Professor of Agriculture, who 
does some demonstration work with wheat in the Bhagalpur Division. 

“ Since the commencement of the Depaiknent’s work the Deputy Director 
has never been able to do more than deal with the routine work of his office and 
routine inspections of his numcious farms, so that the level of the investigation 
work under him cannot he lughcr than the level of ability of his subordinates in 
direct charge of the faims, etc. The Agricultural Chemist on the other hand 
has been able to carry out some personal investigation work, and tliis was once 
the case vuth the l&onomic Botanist ; but his appointment as Principal has made 
it impossible for him to carry on investigation work. The Professor of Agricul- 
tui'C IS the fourth officer placed m chaigo of the teaching work and College Farm 
since 1008, so that no results of value can be expected from that faim as yet. 

“ It can be seen therefore that in the Bihar Dopai-tmcnt of Agriculture, eveiy- 
tliing has been subordinated to the educational work, and that has been directed 
to educating persons who were to use their education in cultivatmg their own land 
for profit. No proper steps have, however, been taken to investigate the local 
methods of agriculture with a view to its improvement. As a lesult the Depart- 
ment is notin a position to make moro than a few general recommendations, and 
has only recently placed any successful demonstration to its credit. Li conse- 
quence of this, there is no demand for advanced agricultural education, and 
never will be until the investigation work of the Department has been carried 
much further. 

o 2 
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“As regards ilic second paragraph of this resolution concerning the neoessily 
lor a considerable expansion ol the superior staff of the Department a useful 
moral can also be diuAvn regarding it, from the histoiy of the Bihar Depaitment. 
The failure of the farms in the Pro%ince (also in Bengal) to turn out useful results 
has been entirely due to their having been increased in number until their manage- 
ment has been left entirely to the subordinate staff, subject to occasional inspec- 
tions by the Deputy Director. It is essential that eadi Deputy Director should 
not be bm-dened with more than one or two farms and should have as his circle 
a compact uniform tract no laigcr than he can get to Itnow thoroughly himself. 
Sufficient Deputy Directors should be obtained to enable one to be placed in charge 
of each of the tracts of a Province w'hioh differ considemhly in language and agri- 
culture. In Bihar and Bengal the only portion of the Province which has been 
studied exhaustively by the Deputy Director is the milway line between the 
farms of Cuttack and Bettiah. Such Imowlcdge has probably not an economic 
value in proportion to the cost of acquiring it. 

“ In tlie Colleges also it may probably be found that it will pay to divide the 
woik of the Agricidlurist into two or tlmse portions such as Animal management, 
Arabic farming, and perhaps Horticulture and Orchard m.'magcmcnt. The 
Botanist’s work may also be specialised by the increase in the number of crop 
specialists. 

“ There is no doubt that the amount of progress made m the investigation 
work will he out of all proportion to the increase in the superior staff sanctioned 
preluded that good men are obtained,” 

In seconding the above resolution Dr. Butler said :~ 

“ I think that there is a wide feeling that wo have been attempting to go 
too fast. Li the beginnii^, when the Agiicultural Department as at pitscnt cons- 
tituted was organised, we had in many great areas practically a virgin field to 
work on in the development and improvement of the Indian Agricultural Industry. 
The natural tendency was a wide diffusion of energy in marry directions, in 
certain cases obvious directions in which improvement was rajridly possible were 
soon detected and, as a result, wc have the almost spectacuJar effects of the 
demonstration work in certain fortunate areas with rvliich W'O arc all familiar. 
This cream has been slummed. But in being carried away by admiration for 
this work we are in danger of losing sight of vmat wns ever present to our minds 
in the early days of the Depaitment, that is, the laborious experiment and rc- 
search which are necessary before any real raising of the level of agricultural 
practices in, at any rate, the more highly developed parts of tho countiy was 
possible. It is clear that there are larger areas in which a teeming population ‘ 
are living by the practice of an agriouiUiie wliich it will be exceedingly difficult 
for us— bearing in mind the special economic conditions of the people— to frm' 
damentally impiuvc. To cany out any real improvement in these areas it is 
e\’ident that a large number of trained olficers of liigh calibre must devote their 
energies to the study of the economics of farming under native conditions and 
to prolonged experimental research to determine how such farming can be im- 
proved. Until this is done what rvc have to teach the people in these areas is 
soon exhausted and the time appeals to have now come when wc must' call a 
halt in these areas in our higher educational work. Until we have sometlnng 
new to teach, in the absence of any hope of gaining new ideas applicable to farm- 
ing in such areas as Bengal and much of Bihar and Orissa and economically sound 
under the conditions of the people, ivc cannot expect to fill the Colleges mth the 
right lype of students for, at any rate, a high Agricullnial Education.” 

The resolution being unopposed was passed without further discussion. 

37. Dr. Butler then inoposcd that as a nccessar}' consequence of tho fore- 
goiM resolution, the Board should revoke the following resolution, passed 
in 1906. 


2’/ie Board emmdersthat some form of degree or diploma should be conferred 
by Prmnml Agricultural Colleges. In view of the danger that diplomas cmferred 
by individual Conges slmld have a different valve and to secure uniformity it sug- 
gests that a combined diploma should be given, and that the Government of Mia 

LTI /Cr'® V Tf 4 con- 
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la seconding this jjroposal Mr. Sampson remarked as follows : — 

‘'In 1906 when the ciirriculiiih was drafted whicli was i’o standardise ^the 
value of the Agricultiu'al diploma Ihrougliout India, the Agricultural DiipJlrtment 
was so to speak in its infancy and it was not realised liow much conditions vary 
in different Provinces, nor how greatly tke conditions varied in Idnia from those 
in England where most of the members of the Board were trained. 

“As the work of the Department has developed it has shoAvn how important 
it is that men employed in its development should have had at least some direet ^ 
connection ■with the land, and specially is this the case lor men recniited to the 
District Agricultural Staff. In Scotlahd, the Scottish Board of Agriculture have 
found that for the development of agriculture there they required to recruit not 
so much men with merely a degree in Agriculture, hut crofters* sons who with 
the basis of their agricultural upbringing, have been trained in scientific agri- 
culture. If this is true in Scotland where I. suppose that among the middle 
classes draum from the county districts there are few who have not in some way 
been connected with the land, how much more is it so in India where the caste 
system has for generations defined the environment of mind and body of the 
'people of the country. 

“ It is clear therefore that there is much greater difficrrlly in recruiting the right 
class of students to our Agricultural Colleges than there is to other educational 
institutions where a m6rc general form of advanced education is given. We 
naturally want to draw from the countrj'' districts rather than from urban centres 
and from a class who at preserrt have only to a small cxteirt realised the value 
of secondary education and there is no doubt, I believe, that the development 
of education among tliis class varies very considerably in different Provinces, 
and in parts of the same Province, lake for instance, in Madras, Malabar and 
the East Coast Districts. 

“ Erom this we see that the standard of admission to our several Colleges must 
vary very considerably and as this is the basis of further instruction the latter 
must also vary very considerably. 

“My owm expciience in leaching Indian students is Ihnitcd but in Madras 
tiro Deputy Dircctora examnre the student.s at the CoDege twice a year in practical 
agriculture and we find that often the men wlro do best here arc those who cannot 
follow lectures on aucli subjects as dremistry, Pliysies, Botany, etc. , 

“ Several cases have occurred rvhere suclr students have not been retained 
in the College on this account though they arc just the class of men required for 
the District Agricultural Staff and ju.st the class of student who would benefit 
by a simpler course if he went back to the laud. Therefore I have great pleasure 
in seconding Dr. Butler's proposal.” 

This proposal was also agreed to without further discussion, the President 
explaining that tire revocation of the Resolution of 1906 in no way affected 
Colleges which were successfully worldng up to the Standard CurTiculum. 

38. The President then called on Dr. Coleman, Director of Agriculture, Mysore 
State, who said : — 

“ I have the honour of proposing the folloviiig resolution lor adoption by the 
Board of Agriculture. 

“ Resolved that the Agricultrrral Board, while agreeing that the teaching 
of agriculture as such hr primaiy rural schools is frmdamonlaUy unsound, consider 
that the question of a sympathetic co-operation between the Educatioral and 
Agricultural Departments in adapting rural education to rural needs is of great 
imporlancc' In consequence they desire to endorse the recommendations of the 
Deputy Directors’ Sub-Committee as to the willingness of the Agricultural Depart- 
ments to confer with the Educational Departments and to discuss this inrportant 
question.” 

“ I propose this resolution with some diffidence from the fact that we have 
with Its a very distinguished member of the Educational Service whose mature 
views on this subject I have not had the qrportunity of asccr-taining. 

“ There are, however, certain very definite facts with which we are face to 
face and which it seems to me make this subject one of supreme importanoc. • ' 
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“In the first place I need hardly slate that the great hulk of the population 
of India is agricultural and is almost certain to remain so for many years to come. ’ 
Primary education as it extends udll therefore hecomc more and more a question - 
of training a rural population. 

' “ In the second place the education provided by agricultiiral colleges and even 
by special agricxiltural schools will, in all probability, within the next hundred 
years at least, reach but a very minute proportion of the agricultural population. 

“Thirdly the only general method at present open to the agricultural depart- 
mcnls in India to educate the agricultural masses is by direct demonstration in 
the villages. The demonstrations so far carried out have been of definite and 
simple facts and, as the Sub'Committeo has pointed out, the present education 
of cultivators seems to be defective in that their powers of observation and their 
reasoning faculties are not sufficiently developed to grasp even simple principles 
involved in agricultural improvement. This means, I take it, that the practical 
work of the agricultural departments will be restricted until such time ns Hiesc 
unfavourable conditions with regard to the education of the cultivators have, 
by the extension of general education, been removed. In this connection I w’ould 
recall the remarks already made by Dr. Butler that before wc can go very far 
in the development of agriculture in India there must be a very great extension 
of research and investigation. In turn, to bring the results of such extended 
investigations home to the people, wc shall have to have a much more enlightened 
and receptive agricultural population than we have at present. Thus the ques- 
tion of furthering agricultural development in India is most intimately connected 
with imparting an education to the agricultural classes adapted to their particular 
needs. 


“ Lastly wc are face to face with the fact that primary and secondary educa- 
tion is already slowly hut surely extending in rural commimitics and it is of the 
utmost importance that such education should be begun on sound lines. 

“ I take* it that tbo resolution which I liavc the lionour of proposii^ simply 
expresses the strong desire of tliis Board that education in rural communities 
should be so inaugurated and carried on that flic difficulties mentioned by the 
8ub-Conmuttcc in the way of a wind introduction and extension of agrioultmal 
improvements should bo removed as rapidly as possible. How that dcsirctl cud 
can be attained must depend very largely on local conditions but it is certainly 
a question which should interest the ISducational and Agricultural Dcparlmcnfa 
equally strongly and in the solution of which there is wide scope for co-operation 
between these two great educative agencies of the State. 


“ WTiilo I have strong vicivs with regard to the procedure which should be 
adopted in the State which I have the honour of representing here, views which 
I have already given expression to in a report which is in your hands,* I think 
it would bo unwise for me to make any more definite remarks imtil wc have had 
the opportimity of hearing the views of the Ilon’blc Sic Mrcd Bourne who I 
am sure will ho able to furnisb us with most valuable advice on the subject.'’ 


The resolution was seconded by Jb. douston and supported by Sir Alfred 
Bourne who said that a feeling was ividcspread that the progress made in dis- 
seminating information as to agriculture and improved methods in agriculture 
was very slow and the Bducational Department was frequently urged to “ go 
faster.” 


The method suggested was to filler the information through a scries of teachers 
and teachers were to attend Agricultural Colleges and to go out and Icnoh agri- 
culture to other teachers in training schools who in turn would teach this subject 
m village scbools. '* 

• system would be unsatisfiiotory. It was impossible to icacb overA’thinc 
m these y%c scbools. The Education Department were being pressed lo tenclT, 
beside Agriculture, Hygiene, Morals and many other su^ects. Eurlhcr if 

“ ““ “S'- 


, * Bopott on Agrioultuml Education by LesUo C..Colemon, JI.A., I’h. 3). BulI.lNo. 3, Dopt. of Agn.. Mysore. 
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The most satisfactory way of increasing the rate of distributing knowledge 
of the subject would be to develop the system of demonstrating methods to adult 
cultivators on demonstration farms. 

Co-operation between the Agricultural and Educational Departments should 
not be vmderstood to mean that the latter was to teach the discoveries of the 
former. ^ 

The co-operation which should be devdoped was detailed in the Eeport of a 
Committee of the Board of Agriculture appointed to deal with the subject in 
1910,* with every word of which he agreed : — ' ' 

1. AgrhuUwal Schools /or Pritnary Teachers. — The AgricuUnral Department 
is at present ashed to assist in finding suitable instructors to teach, nature study in 
the training institutions for primary teachers. But it has as yet no further connection 
with the training schools ; and its officers do not see the teaching which is given by 
the instructors whom the Department has recommended. The committee thinh that 
the Agricultural Department might offer its services to the Education Department 
to iaJee part in supervising these courses of instruction at the training schools. In 
their opinion such co-operation may be of assistance in Jcceping these classes to the 
object which they are intended to perform^ viz., to prepare good rural teachers for 
primary schools, cible to teach country children to observe and thinh about familiar 
objects of rural life, and able to illustrate their lessons by a properly hept school garden ; 
and the co-operation proposed may also be of assistance in preventing these classes 
at the training schools from being misdireded towards the object of providing a course 
of instruction in agriculture or denionslraling particular agricultural improvements. 
The Agricultural Department might usefully confer until the Education Department 
as to iiie courses of nature study followed at the training schools, the text boohs used, 
the practical worh prescribed, the provision and up-heep of a model school garden 
at the training school and the lessons given to the students under framing ; and 
possibly also as to the sdedion of the students who should undergo such training in 
nature study, so as to limit the teaching to those who will profit by it and be able to 
apply it intdligently. The Agricultural DepaUment might be invited to send officers, 
form time to time, to inspect the teaching of nature study as carried on in the training 
schools and to report upon it. 

** 2. Secondary Schools. — Courses of Agriculture are offered in a few secondary 
School$"in some provinces and are proposed in some other provinces. The syllabus 
of sUcJi^urses has, as a rule, been drawn up with the assistance of the Agricidtural 
Department : the instruction is usually given imthout further reference to the Agri- 
cultural Department, but in one province the schools, where it is given, have been 
recently visited by a Board of officers of the Agricultural Department. The Cmn- 
miUec are of opinion that for the boys, who are to enter Agricultural Colleges, it is 
not an advantage, and most of the committee conmder it a positive disadvantage that 
they should previously have received at school instruction in a course of agriculture. 
They recommend that the Agricultural and Educational Departments should confer 
upon the question whether these courses should bemaintained as a means of providing 
agricultural teaching for hoys who are not intended to proceed to an Agricultural 
College, and in the event of its being decided to retain them cither in their present 
form or subjed to modification, the committee recommend that the Agricultural pepart- 
ment should co-operate ivilh the Educational Dcpaitmcni in their superomon in 
the same way as has been proposed above in respect of nature study in primary train- 
ing schools. 

- “ With respect to the preliminary training of the boys who are intending to enter 

Agiicutulral Colleges, the committee find that at present the chief deficiencies of the 
students lie in a lack of power to observe what is before them and to reason about it, 
an insufficient command of the English language, and also, but not universally, in 
a, want of manual dexterity not in the coarser operations of the ffeld, but in the finer 
worh of the laboratory. So far as these deficiencies may arise from shortcomings 
in the secondary schools, it would not be tvilhin the power of the Agricultural Depart- 
ment to offer a/ny assistance in their removal. The requirements of the^ Agricultural 
Colleges would best be met if the students before entering them had received at school 
a good general education including nature study, drawing and manual training, 
arid including also a grounding in the rudiments of some science, preferably Botany 


* ProocedingH of tho BoivkI of AKiiniHoro in India, 1010, pago 05, 
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or Glmmlrrj, iattgU fradicaUij. It a-pficars possible that some assistance mi^ht U 
r&id&ed ly the JSdvcatioml teparlmeni in hrm/mj to the notice of the boys who 
appear suitable for an agricultural career, the facilities now provided by the Agri- 
cultural Colleges for pursuing an agricuUural career ; and if the Educational Eepari- 
nient are vdllmg to do this, the commiUce recommend that a paper containing the neces- ' 
sary information about the colleges and emphasising the qualities desired in the students, 
should be prepared by the college authorities, to be pul into the hands of the head- 
masters of the secondary schools^* 

CJontinuing, -Sir Alfred Bourne -welcomed tlie idea of agricultural Boliools 
somewliat upon tlie lines of tliose in Bombay— schools wherein the staff was 
clearly suitable and where the pupils obviously wished to learn something about 
agriculture and were lilrcly to piii tlie loiowlcdgc acquired into practice^ but 
pointed out that this was a very different thing from an attempt to teach agri- 
culture as a subject of an ordinary school curriculum. 

After some discussion in wliich Dr. Mann deproented the unqualified con- 
demnation by the Board of the teaching of agriculture in primary rural schools, 
and Sfc. Gonchalli said he thought the broad facts of Agriculture and its improve- 
ments should be taught in primary schools, the resolution -was agreed to in the 
following form : — 

“ The Board consider the question of a sympathetic co-operation between 
the Educational and Agricultural Departments in adapting rural education 
to rural needs to be one of great importance. In consequence they desire 
to endorse the recommendation of the Deputy Directors’ Sub-Committee 
as to the willingness of the Agricultural Departments to confer with the 
Educational Department to discuss this important question. The Board 
also wish to endorse again the principles enunciated in the Report of Com- 
mittee ‘ G ’ of the Board of 1910.” 


39. The Prasident. then moved a resolution that ” the Board desire to 
commend as worthy of consideration by Local Governments the experiment 
now being tried in Bombay of establishing Vernacular Agricultural Schools 
under the immediate supervision of the Agricultural Department.” 


The Vernacular Agricultural School in Bombay was founded ns the rasult 
of a statement made by the Director of Public Instruction in Bombay at the 
Provincial Agiicultural Conference in Poona in 1909, that the Education Dopaifc- 
ment was not piepnrcd to undertahe Agiicultural Education of any kind. He 
suggested that if it wa.s wanted, the Agiicultural Department .‘ihould do the work. 


Dr. Mann formulated a scheme for an exjicrimcnt.'il Boarding School'near 
Poona, which, with modification.?, wa.s accepted. This school takes boys of from 
fourteen to sixteen, for a two yeara’ course. The boy.s must have passed the 
fourth vernacular standard, and lucfcrably the fiftli. They must he sons of 
village headmen, small land ouncis, and the like— but peojilc -vvho aiv not. likely 
to he able to apply wlmt they !e.ani owing to poverty or other tilings arc avoided. 
The coui-se involves sixteen hours work a week on the -farm and gaidcn. which 
is lun by the hoys. The remainder of the time is .spent in school, in a coimc 
which is partly a continuation of Uie oidinaiy .school course, given with an a«ri- 
cultural bias and partly of special subjects, like luiture-studv and mattera valnaliie 
in rillagc life. The land they work i? about 8 acios for a school of 40 to GO boys. 
About 26 boys a year arc admitted. They live with the Ue.id itlastcr -who is 
one of the graduates of the Poona Agricultural College and a farmer bv birth and 
training. A large part of the .success depends on liis pcrson.'ilit.v. A second ’ 
teacher has been provided by the Education Department and tliey' liave a fiekl- 
man. The annual cost to Government is about 0,000 nipee .<5 and it has .subsidies 
from District Boards, etc. 


. ^ken on in cvei-y direction. Another school is now lieing 

established^ in the Kannrese country on land jirovided by the local people and 
wtli promise of a nuinbex;of scholarships. Another on slightlv diflerent lines 
In Jonkan by a large land owner and several others arc 

r Sir David Sassoon of Bombay has founded an Agi-icultural tnrit, 

*" Agrioulhiral Edncalioa 
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Tho President said lie tliouglit tins was on excellent cxaibple oi what could 
be done by the Agriciiitiiral Department to provide an Agricultural school educa- 
tion and should be commended to the notice of oilier Provinces. 

Mr. Hamiliw scc^de^thi^ prt^salyiiax^g a^e^ai^d A-ony'Di/ Mahu 
that thyap atyH'hiohrboj^w^ r^uit^ foirfeh^ p\\(m&Xn Joor^&yAvn^ 
impro^maffeh^haynt which /heiiy^dumtioiyacrr^n^d in yflie ym’djmi^Higl? 
Sch^s m which dhc plo^’^ion Xi iiwtiutvtion/in ^gmuicurc' had jijst been 
condcm/ied. 

This lesolutiott was also supported by Sir Alfred Bourne who said he hoped 
to see siniilar schools started in Madras. 

Dr. Coleman ascoitained from Dr. Mann and Mr. Smart that, though the 
Bombay Government had not allowed fees to be charged so long as the schools 
were still in the experimental stage, their popularity had been shoim by the 
geneious offer of .scholaishijis at cxisthigschools, and money for establishing new 
‘ ones, sonic of which would be almost indcpciidcnt of Government financial 
supjiort. 

The resolution was then agreed to. 

40, All the foregoing icsolutions having been passed unanimously and as no 
member of the Board ivished to raise any other point in connection with the 
Committee’s Tcporl, Dr. I<cather propi,8ed and Dr. Matm seconded the adoption 
of the report by the Board and this was also unanimously approved. 

The Chairman exiiressod the thanks of the. Board to Sir Alfred Bourne for 
the valuable assis/ance’he liad given not only at the meetings of the Education 
Committee hut in the discussion at the Boaid, : he thought that, with the Board's 
assistance, Sir Alfred had finally disposed of any idea of introducing specific 
instiuction in agriculture into the ordinaiy .schools. 

41 . In the afternoon, the Boaid had the xdeasurc of listening to an interesting 
paper by Mr. Arno Scion idt on tho questien of cetton. A short discussion followed 
from which it appeared that there was a feeling among the officials piost closely 
concerned, that the damping of cotton {Kapas) wn.^ on the dcciease. It was 
jiractised cnly to a liniiled extent and was, from the directly commercial jioint of 
view, not so serious as Mr. Schmidt seemed to think, being a matter affecting do- 
mestic mniality lather than inteuinlional trade. It was admitted by Mr. Schmidt 
tliat Indian cotton i^ one of the diie&t on the European market. 

' A major% of the Board recommended tjiat Sir. Aiuo Sclunidt’s paper should 
be published as an ajqiendix to tho “ Proceedings " of the Board. (Aiipendix H, 
Xiagc 182.) 


SIXTH DAY, 

A 

Suhject X.— Tins Dairying Industry or India. How should the various 

SOlENTirrC AND CoMJlEROIAL PROBLEMS INVOLVED, BE ATTACKED. 

42. The Committee on Subject X consisted of : — 

Mr. Blackwood (Chninnan), Dr. Mnim, hlajor A, Smith, Messrs. Clouston* 
ililligan, Kam Gopal and Smith, 

The terms of reference were 
* To make rcconmemkiiions. 

In introducing the report of the Committee on this Bubjeot Mr. Blaolwood 
thanked Mr. Smilb, Assistant Director of Dairy Penns, Army Headquarters, 
Simla, without whose assisiance the rejiort could not have been produced in its 
present form. The Committee had avoided, ns far as possible, trespassing on the 
subject of Cattle-breeding, though tho suggestion ns to the breeding of dual 
purpose animals was jierhaps one of the most important in the report. 

43, When the report had been read,’" the President suggested the discussion 
of the recommendations one by one. 

As regards the first, Mr. Wood objected to the word * propaganda ’ (rccom - 
mendatiem ll as the Provincial Departments of Agriculture had not sufficient 


U 


^ J’rniitd below , p. 51. 
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infoimation on tlie subject. Mr. Clayton agreed and proposed the substitution 
of the word ' piogranones.’ With this alteration, he endorsed the lecommendation 
which was seconded by Mr. Chadwick as a resolution, i. e., “ That dairying 
as a branch of agricultural science should, in future, occupy a prominent 
place in the programmes of the Agricultural Departments and was passed 
•unanimously. 

With regard to the second of the Committee’s recommendations, Mr. Ileycock 
asked for specification of thelineswhichlegislationshould take. Dr. Mann proposed 
the addition of^the words “against the adulteration of milk ”. Without such 
legislation no one would touch the industry j-hc instanced a case in which a large 
scheme had fallen through from the dread of fraudidentf competition. Existhig 
legislation in Bombay was too cumhersome. TheHon’ble^Dewan Bahadur Swami 
Kannu Pillai suggested the eucouxagemeut of co-operative societies and Mr. Clayton 
said that ^epubue were primarily interested and the recommendation which now 
ran " that legislative measures against the adulteration ofmilk, should be taken to 
protect holiest traders and the public and to encourage capitalists and co-operative 
societies to invest money in the dairy industry ” was discussed at some length. 
Idr. Sampson and others deprecated any measures that would tend to raise the price 
of milk. Dr. Mann agreed, hut contended that his enquiries had shown that the 
price of the pure milk was already high and could not be increased by making 
purity more general. Sir. Smith endorsed this view and said millc diluted with 
skim milk in different degrees could be and was sold as sueb. Mi‘. Smart said dilu- 
tion was sometimes advantageous and Sir. Clonston said the Comm ittee thought the 
establishment of the industry on an honest basis would cheapen milk by attracting 
capital and improving the breeds. Sir. Smart proposed to limit the scope of the 
recommendation to the sale of adulterated millc as pure, in municipal and canton- 
ment limits, but Sir. Chadwick and others pointed out that laws were commonly 
drafted to admit of putting them into operation when and where necessary. 

Sir. Smart thought a general resolution that protective legislation was neces- 
sary would be enough and the Board unanimously agreed to the definite propo- 
sition put by the President that some legislation was necessary. 

Eeferring to the opportunities for blaolnnail afforded by all such legislation 
Dr. Leather said relatively few highly paid and responsible officials need be employed 
to carry out legislation effectively on the system of talcing samples privately as 
was done in England in the case of manures and so systematically tracking the 
chief malefactors. Mr. Dharamranga Bazu who had owned a dairy for manj' years 
said there were an enormous number of small dairies in towns which it would be 
difficult to control; he thought l^islatiou would be premature. 

Colonel Ilallowes suggested permissive legislation, so that big traders could 
register themselves under an Act. 

Coming to the third paragraph of the report Sir. SlilHgan deprecated the dis- 
cussion of excessive detail. lie thought the problem of improving production lay 
at the basis of the ■whole question as in the case of many other industries, c. <7.. that 
of sugar. Improvement of production should be the Department’s first oliject in 
taking up the question and would go a long way to solve the problem. Dual 
purpose animals would be a great advantage and the question whether higher milk 
production and working capacity could be combined in one breed deserved a very 
careful consideration. 


On this point Sir. Smith expressed his opinion that the two qualities were not 
incompatible though milk and beef production appeared to be so to some extent. 
The Smdhi breed, for their weight among the best millcers in India, proidded 
very good working bullocks. Crossing with English cattle had been tried and 
some success attained. The production of a " dual piupose ” animal would he 
the economic solution of the difficulties of breeding buUoclcs. Eixst crosses had 
given tynce as much milk as the Indir a parent and the bullocks had sold fox twice 
the ordinary price. 

In reply *0 Mr. Chadwick Le said cross-bred cattle w^ere more susceptible to 
disease, but could be protected by preventive inoculation as in China w’here breeding 
from foreign cattle and prophylactic measures went hand in hand. 

Bchook Colonel Hallowes said the Committee w'cre 
confronted with two problems, the financial and the practical. No definite re- 
commendations were made as to dairy schools as great expenditure would he 
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mvolved. Spealdng ior himself, he thoughl; Mlitaiy Dairies might assist gouerally 
in traim'ng dairy students, ifbnhalla and Lucknow might serve the Punjab and the 
United Provinces and there were dairies^ at Ahmedabad and Poona in the Bombay 
Presidency, Rule (in Sind), Quetta (in Baluchistan), Jubbulpur (Central Provinces) 
and Bangalore (Southern India). • ^ 

As to practical’ difficulties, schools would have to be large and to deal with 
produce on a wholesale basis as in the Slilitary Dairies. If after obtaining assistance 
of the hlilitary Dairies at the beginning the Agricultural Departments afterwards 
started their own schools, they would do so with some experience. 

As regards transport, the Ureat Indian Peninsula and Bombay, Baroda and 
Central India Railways had met the Military authorities in a generous spirit. 

' In connection with paragraph 4, Mr. Meggitt enquired whether cheese had been 
manufactured at any dairy farm. Mr. Smith said Mr. Keventer had, tor many 
yeans, made tiffin cheese frpm buffaloes’ milk and mentioned pressed curdled millc 
which was largely consumed and of which the production might be greatly improved. 
Separated milJr -was now thrown away at the rate of 13 to 16 tons daily at Aluneda- 
bad. 

The Hon’ble Mr.' Swamikaimu Pillai proposed an amendment of paragraph 
6 which was accepted and paragraphs 6, 6 and 7 were passed' without further 
discussion. ’ 

Mr. Wood referred to the heavy loss due to the importation into large towns 
of the best milldng animals which were not subsequently bred from. Jlr. Smart 
and Mr. Hamilton confirmed this from their experience particularly as regards ^ 
buffaloes. Mr. Smith said this drain was most serious but pointed out that the 
’ Committee’s j:ecommendation dealt with this in a general way ; if the problem of city 
milk supply could be solved by tbe importation of milk from outside and the 
elimiuAtion of miUc producing animals from urban areas, the dram would cease. 

The President proposed and Dr. Leather seconded the following resolution : 
adopting the amended report as given below : — 

“ The Board accept the general principles enunciated in the report of 
the Committee on the Dairy Industry in India and desire to emphasise the 
importance of a satisfactory solution of the problem of the milk supply of 
towns, not only in itself, but from the point of view of stopping the drain 
of good milch cows and buffaloes to the towns where they are not utilised 
for breeding purposes to the best advantage. The Board consider that some 
' legislation is necessary.” This resolution was passed unanimously. 

At the conclusion of the discussion, the President thanked Colonel HaUowes 
for his very valuable assistance in dealing with the subject and for his sympathetic 
suggestions with reference to dairy schools. 

Eeport of tJie Committee. 

44. TJio condition of tlic daiiyiug industiy in India is admitted on all hands to bo most unsatis- 
factory alUiDugli Indian conditions oQor a hold for the dovclopmcnt of denying second to 
none in the n Orld. Dauy pioducc is one of tlio staple foods of tlio people .'tnd caltlo in India 
aic bicd almost oxolusivoiy foi milk and diaugbt puqiosos. Again Daiiying is a bi.incb 
of Agiioulluio ■ffliiob can bo Tory Bucccssfully combined triUi ciopping and is also spooially 
smted for tho dovclopmcnt of Ibo oo-opoiativo idea. In older tJmt steps may bo token to 
improve tbo condition of tho industiy, tbo Committee mako tbo follou mg iccominendations : — 

(1) That Dairying as a branob of Agricultural Scienco should, in future, occupy a prominent place 

' in tbo progiammcs of tbo Agricultural Departments. 

(2) That legislative measures against tbo adulteration of milk should bo taken to protect honest 
traders, and tho public and to encourage capitalists and Co-opcratlvo Booiotics to invest 
money in tlie Dairy Industry. 

(It) That sustained and syalcmatio cffoit should bo directed toiraids tbe improvement of tbe millc 
pioducuig qualities of dairy cattlo, both cons and budaloos. Tbo Committoo are of opinion 
ill this connection that tbero is no necessary conflict beta con draught and dairy quabtics in 
cattle. It is therefore iccommondcd that eilorts should bo directed to breeding ii bat is known ' 
as tho dual purpose animal. With a vieiv to this £nd llio Committoo locommond : — 

(a) That caltlo breeding farms at suitablo centres should bo started with a view to incrcaso 
tbo milking capacity of dairy cattle by selection and judicious ciossing. Special attention 
( siiould be paid to experimental feeding for tlic puiposo of ascertaining what are the best 

" fodder and food stuils for dairy caf tie. A daiiy sohool should bo opened ui cacli piovinco 

, at some imiioilant daby centre for tho training of persons ’sbo propose to engage in 
dairying. 

(&) That the supply of bulls on tbo premium system or otbenviso to villages should bo on. 

couraged. t i L 

(c) Tliat cultivators should bo encouraged to grow' crops which aro spcciaDy fodder crops and 
tlio distribution of free seed for iliis purpose should bo considcicd. 

u2 



(rf) Tlifvt cflort shcuM Iw directed to ediicftting Oio people on ilio pmctitMl eldo ol cattle 
management and in parliciilnr (o ilto proillabkae^’i of (he dual purpose nuininl. '' 

(c) That the question should ho cottbklcrcd ol eMablibliing in thu better onlilo breeding dis- 

tnets milk record societies on tlio lines ol (ho Danish “ control ” bodies in order that 
the bclcction of bulls ol knoun quality may bo made nith certainty and the uselessness 
ol inferior cons brouglit homo to tlic Imcdcr. 

(i) AVith a viev to tho spreading of infoiinaiion ns to (he best means of handling, storing, iianb< 
]K)t(ing and Kelling utlllc and (he manufacture, packing, transit and side of mill: products, 
tiio folloaing mcnsurcs arc recommended : — 

(d) Tim dissemination by practical demonstration of (ho most updo-dalo mul prolKublo 
methodB of pasteurising and slcriliMng milk, of transporting and distrihuting milk in 
suitable vessels, of tho uianufocturo, storage, packing, and (rauspoit of ghee, butter 
and cheese imd (ho uttlisaiiott of separated milk and oOiur hy-predut (s. It appearn 
tiiat in many of tho milk produdng districts iihcru sepamtors aie usid, the sejiualod 
milk is throiMi array at presont. 

(5) Tlio education of public opituon in cities, as to tlic importance of a “ clean ” milk supply, 

by means of llio I’rcss. 

(c) Tho provision by Government of fteo information and assisltmce to anj one irilliiig to 

cmliark on a dairy inlcipnse of any sort. 'J’liis sliouid take tho foim of fren plans and 
spi cihuotions for all classes of dairy buildings, free spi cilieations and adiiee as to Hie 
purchase and erect ion of plant, othuce as to correct sj sli m‘ of kot ping dairylug accounts 
and lice information generally on oil poinfi connccli d u itli tlic cBtabtluhment amt rvork- 
iiig of dairy cntcrjiiiso in any direction, so tlint any one Milling to inveirt money in (lie 
Industry niiglit bo so guidid as to ciisuio liis organisation ,bwng plainiid in liio best 
jws'iiblc manner for profit earning. 

fS) The Comiiuttcpfuttlicrrucommeuil tlio taking tip by eo-ojieralivc soeictie-i, public companica 
or private individuals of ilie bnsimss of iireiluetion or sale of milk, the manufactuio and 
distilbulionof unik jirodueta and kindred objietH. It is understood that it Mould ho quite 
pmclicablc for co-operatne societies to raise loans scnirid on the capital nssela of (ho con» 
eums. 

(Cl Tho Committco fnrfhct recommend (hut clioap rates for tho civni.ige of dairy prcdtice by 
passtnger and mail trains .siiotiM be gnintul. ft npiioars Ihal IndK.ti Knllttay latts for miil: 
ato at present 100 per cent, over iJritJsli chargcii foi distantes o\ i r .lO mill s. 

(7) Ah regards hcicntilic investigation, tho CommiUtu rLCoramcnd tliat htij« rliould be tnUn to 
find out — 

(а) Iloiv best to sterilise miik in India. 

(6) IIoM to make a good atarttr for riptniiig buffalo ettam. 

Jc) What percentage of fat builalo cream ehould eoiilam to prtduie llie Inst n sulia in riimt- 
ing, 

Tho foUouing is a summary of tho recommendations of tlio t'oinniittce 

(0) Legislation to jiroteot iioncst liadmg. 

(б) CatUo breeding at Goviniiiient f'arnii> or at private farms under Covtinmenl Mipirvistun 
Mitii the objict of jitoducuig an improvid t jjw of dual purimse animat. 

(c( Distribution of bullii to vilkigc > on tlic pri imutii ss sti m or otlierii i*t'. 

(d) nneouritgiment of the gruiMh of wojis mIiicIi aic ap»’ciivlly fialibr traps, 

(e) Tho establishment of uulli recortl Mieietua m tiie butt r e.itt!e litecdiii" distriotii. 

(/) Spread of kiionicdgu ol improvtd intihods. 

(3) TJio cstablislimeiu of n pro]nTly oquipptU Dairy School in i iU» provinco. 

(ft) Tlio oiganisaiioii and, if ntccssirj, the hub jdismg of d.iirv e-eiuenis c>iK,eiil|v on to* 
opuotivo lints. 

(t) Tliogivingof a<I\ ice to private iiidiiiduais for (tie piixsiO'C of h(..rtuig or mans a dairs^ 
Inisiness, ~ c a 

(1) Clienptiungof (Ik mtans of (rans])url bj rad for diiirviiioduce. 

(I) Sacntilie ms t stig.ilion. 

Ihc.eatra establisjiment ncussaij to cim out tJm abtice piogr.immi , if .iparoi «!, taust hi Murktd 
out for the speual condiUouH of v.ich pros inco. 


4S. Tlie Hon’ble Sir Eobert Oiihie then addicsscd lltc Board, lie said 

I Icel that it 1ms been a gieal privilege lo luive been able to attend some of 
your meetings, and I only regicij 1 wit!, unable to bo present throughout. A good 
deaJ of ^diat 1 hadin mmU to say has aheady been uell put 1 o you by Sir. Mtsclctima 
and by Dr. Mann in tbe report of Itis Conmiittee and in his fipewh : but the nialter 
IS so important that I will vcutuie agum to addit-s you on the subject of tho close 

‘‘Loolcmg back ou thcstale of things in this coiuitrt- when loord Cuizon slatted 

in Indin, and nn are alMadv tetuu^L I ^ .i? ‘ S ™1’'' S™'™ 

n,any pW got into clSirffitonlfc 

him to look to it for guidance and i Jndncmg 

mafe, we are only atSScncSl. 1? advnnce.already 

secure as we all desire, we must work in nino t is to be as rapid and as 

ment. The tuo DenaitmLTJ^L,! - r co-operative move- 

i-uo Ltepaitments must jom forces to obtain the best lemlis. In llie 



case of the Co-operative Department union is necessary ^to enable co-operation to 
rise to_^the height of its great task of raising the economic status of the people ; 
and in the case of the Agricultural Department, it will, unaided, make comparatively 
slow and halting work in its propaganda of agriculturaLimprovements. IVliile 
I would welcome, as time goes on, a large increase m the personnel of the Depart- 
ment, and, while j have no doubt many Local Governments will very soon require 
considerable additions to their agricultural staff, it is obviously desirable to make 
any staff appointed by Government go as far as possible. Co-operative Societies 
should afford us an admirable non-omcial agency which could be guided on right 
lines by a comparatively small supervising staff. The primary object of the Agri- 
CTiltural Department is to enable the cultivator to produce larger or more profitable 
crops. There hie many different ways in whioh this object has to be pursued, 
but one of the most important means of bringing about the desired result is to 
establish numerous seed farms for the production of improved seed. “For this 
purpose co-operative societies would seem to be well adapted. Independently, 
moreover, of the work done in direct co-operation' with the Agriculfcural Depart- 
ment, there are other directions in which co-operation has to supplement the work 
of the Department. For instance, it is not always enough to teach the agriculturist 
the use of new or improved implements or the value of manures for his land, but 
■we have to help him to get what is wanted as cheaply as possible. Then again 
we would often find it very important to help the cultivator to get the best price 
for his produce. All tliis requires the help of the Co-operative Department. In 
tliis connection I would add one word of warning, and that is that co-operative 
Societies should not be used for experimental purposes, and the functions allotted 
to them in connection with agriculture should be of a very strictly defined character. 
This is essential, as it is of the greatest importance that all the book-keeping of 
village co-operative societies should be of the simplest character possible. In time 
as education improves, this may become less important, but at the outset it is a 
matter which appears to me of great consequence. 

'* Gentlemen, I have had my say on a matter I beHeve to be of vital impor- 
tance to the progress of agriculture in this country, and I will not detain you any 
longer. I have had the advantage of being present at the very important discus- 
sions regarding agricultural education and dairying in India. I have only had 
time 1 0 glance at the reports of the various Committees, but I have seen enough to 
satisfy me that solid and important work has been done at this meeting of the 
Board of Agriculture, and I can assure the Board that all their proceedings will 
be most carefully considered. In conclusion, I congratulate you all on the great 
success of the Eighth Meeting of the Board of Agricalture.” 

This address was received with applause and was followed by votes of thanks 
to Sir Eobert Carljdc, Sir John Atkmson, Sir Alfred Bourne and the President. 

46. In view of the probability that this would be the last meeting of the 
Board at which the present Superintendent of the Agricultural Adviser’s office 
would assist, the following address dra^m up by Mr. Clouston and supported by 
the President W'as presented to the Kao Saheb with the undivided approval of all 
the members of Board. 

“Before we break up I should like to dwell for one minute on the fact that 
before this Board meets again Eao Saheb Nagarji who has so ably attended to the 
heavy clerical work of the Board — a formidable task m itself — ^will have retired from 
Government service. He has already put in 32 years. At our Conference he has 
been with us from the beginning and has, by bis exceptionally able management 
of his duties, made the work ol the President much easier than it otherwise would 
have been. He is a man of ability and tact. His staff willingly do their best 
for him and the work is well done ; and no friction ever arises m his office. 

“ We have tried his patience on many occasions at these Board Meetmgs by 
demanding that our lengthy committee reports handed over to him late in the 
evening should be ready for distribution the following morning. On such occasions 
he has always risen to the occasion and’to cope with the work he and his staff 
have occassionally had to work night and day. 

“ He has earned the good opinion of all the officers under whom he has served. 
He has had the title ol Kao Saheb conferred on him by Government. I ask you 
all to unite with me in showing our appreciation of his services by recording this 
minute in the Report of the Board’s Proceeding,” 
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APPENDIX— A. 

Subject 11.— Programme of the ' Imperial Department of 

Agriculture for 1914-15* 

r 

' ' ' I— AaRICDLTTmAL CHEMISTRY. 

r 

' CX Waiter Leather, V.D.,Pji.D.,FJ.C., P.O.S.) 

Major Sabjeds. 

1. InveMig^tion of tko tiTatlabilUj' of plant food in noih trill lo oontinncd. 

3. E\pciiinontfi on possible improvements in tbo rciinmg of Baltpotro tnll be continned, 

3. Tile Variations of oortain piiysioal and oiiomical properties of mdividuai seeds of tlic eamo plant is being 
oxammed. 

d. Tlio records of tiic amount And nature of drainage water from fallow land and from land nnder crops are 
maintained. 


Minor Subjects. 

S, All attempt is bcuig made to ascertain the nature of tbo hydration of clay in soils. 

0. The permeability of soils to watcris being Studied. 

7. The relation of moisture in cereal grams lo vrcovil attaolcs and the manner of absorption of corfain inscell. 
cides IS being oraimned m coilabomtion mtli the Imperial Entomologist, 

Edueotton.— This rcduitcsno spcoial comment and n til bo conducted according to the imes laid down. 


n.-ECONOMIC BOTANY. 

(A. Howard, M.A., A.R.C.S., F.L.S.) 

1. Troinw g.— Tlio training of adsanced students in this siotion mil be continued. * 

2. riant brteding o«d plant iwproicnisn/.— During Iho year the following Crops will bo studied n heat, tobacco, 
oibscids ond fibic plants 

(o) HVicot.— The production of improved mul nist resistant types by selection and liyliridisatlonii ill bo con* 
tinucd. The co-operative exponmonts ontboinDucnccofthocnvironmcnton the milluigand baking 
qualities of Iralmn vhcals, nliieh are being conducted in collaboration nith Mr. H. Martin lAnke, 
Ilcoiiouiic Botanist to tho Government of the United ProMnees, anil be continued. The botanical 
survey of tliu uhiats of Baiiicliiiitan and tho ogiicuHiiral surroy of tho wheats of Bengal mil bo 
compioUd. 

\//) ff’ofcaeco.— The production of now varieties by selection ond hybridisation uill bo continued, ns well as tho 
(eating and curing of tho varieties already isolated. Tho detailed study of tho mlioritanco of charac- 
ters m tobacco is Ving continued by tho Poisonni Assistant . 

(e) Oilscedf . — ^Tlio study of (lio od-seeds of India will ho contmued on similar Imcs to those odopted in tho 
investigations on wheat. 

(d) J'lfircs.— The isolation and testing of pure races of tho fibre plants of India will bo contmued. Tho 
stuiy of the mhfntanee of characters in those crops is being continued. 

(c) Fnil . — The fruit experiment nt Pusa will bo continned on tho lines laid down in tho First Fruit Report, 
Diirmg tho months May to September the work connocud wilhtiic development of the fruit mduslry 
of Baluchistan wall bo continued. 


nr.-MYCOLOGY. 

(E, XButbeb, M.B., F.L.S.) 

I, Research and etperimenid worfc— Tlio investigation of some diseases of nco w ill bo continued. Tho present 
singe of the invest igotions is given m Pusa Bulletin No. 3 1 (Diseases of Rico) and Memoir, Botanical Scries, VI, No. 2 
(A Sfllorotial Disease of Rico). The work w ill bo continued patliciilarly w ith a view to filling up gops in our knowlcdgo 
of tho li(c history of tho organism which causes «/rfl disease, to the explanation of the npiinrcnt immunity of trans- 
plant ed paddy lo this disease, and lo testing methods for its control. This w ill bo for tho present considered tho most 
important item of w ork of the seotien. With icgaid lo tho other diseases of nco, none appear at present to bo of 
great practical importance, and tho Investigations wdl bo confined chiefly to the life hhtory of tho parasites con- 
(Cine-d. 

The Investigation of the fungus diseases of sogarcano will ho continued. Two Memoirs, oontainmg tho results 
of tho work up-to date, liavo reconlly been submitted for piibhcotion and deal wlfli Iho methods of mfeetion ond 
control in led rot of sugarcane, and with the symptoms and cause of three imdcscrihcd cane diseases, two of which 
have been sometimes confused with red rot. i^tiirs work will ineliido a more detailed study of one of those diseases 
(collar rot) and its conneotion, if any, with tho screA-liko degcnoration of cano known in several parts of India, Tlio 
extent lo w hioh soil infection occurs m red rot w ill also be studied. 

The study of tlio wilt diuiascs of cotton and sesamnm will bo continued on tho lines described in Memoir, Botnni. 
csl Series, II, No. 9 (Wilt diseases ct Pigeon pea). No results of mtorcst bnvo yet been gamed m connection with 
theso diseases, which arc of sufiioient importance to bo considered as amongst tlio major disoasca of oropsin India, 
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Tl>o wk on potato Might recently commenced may also rea«>«> to bo treated as a major inveslififttion, if Iho 
disease recurs in the GttngetioPlain,'wIierc there vns a severe outbmnk last year. It is hoped^to study the growth 
of the parasite in artificial culture and in paitictdar to investigate ds tempoTMuro relations as it is in this direction 
that its control oppears to be most hopeful. Aswinor msestigations Iho study of rnim- j.llied })arnsite« nil! 

undertaken. Too of these have hecn studied In detail and tho tesiiUs pnWuhcd ns Memoirs, liotonicnl Sciics, 
V, Jfos, d end fi since the submission of tlio lost prngranimo to the MoiinL 

The opium poppy blight hos usually been believed to be caused by a fnngus allied to the last mentioned group, 
but evidence svns obtninul lost year, vvlicn the di'tn«o nas severe, vlutli suggests Ibat this is not Iho rose, but thnf 
the couso is a species of Shizoelonitt. The investigation of tliis disease may Iwcome of importam e if niicit h< r i cvf to 
outbreak occurs. It nill be directed to aseertain the true cause and to test methods of control. The study of otlier 
diseases caused by Mizoetowa ■nill be continued as occasion arises, hut none presertt to nqaieo dotr.iM 

investigation of the metbods of control. An account of the scieiitiiie nork on pMzottunia smeo the (ubmusion of tbo 
last programme, was published os Memoir, Bolinical f5crie», IV, No. 0, 

The study of certain green pamsllei of crops nill be continued. Little is Imoirn of tl]e.sepamsilfs in India and 
it is of importance to investigate their Inotogy, particularly with refeieiice to po-sibilitics of chf eiJug the doinogo 
caused by them. The investigation has only’jccently been eommtnctd and has not yet given any definite rt.suUs 
Some preliminary work on soil fungi lias lieen comniciiced and if i» hoped to develop this os lime jiermits jvitti- 
oulatly with a view to eliicidato the action of fungi in a«isllng m the deeomposil icn of organic matter. The subject 
may prove of interest in eonncelion with green inanuring, but if is not pos-ilik, as jet, tu indicate on what lines it 
will develop. 

A number of minor investigatiors of diseases ol on^s and forest trees are in progress or prejt tied. Ktwwork 
of this nature oonlfnnally arises and it depends on the time available for tlielr atmiy ami the relative importarce of 
tbo disease as to whetlicr they becomo major or minor items of (be work of the sect ion. 

II. ITrofning.— This will bo continued on the lints indkated in the l?rrsi>ectus. Sliort eonrses wiltabo lie given 
if any students of tho Institute wi«h to attend. 

HI. Tho routine work of advitlng on plant diseases will be tontinued, and assUtanto will I)e given as luutl to 
Provincial Dcpvrlments of Agriculture, flic Porest Department, Planters Associations and tbt general public. 

IV. It is bojicd to make fiirlber progress with the publication nt dcBenjilive lists of Indian fungi in tin strii s 
" Pun^ Indioo Orientalis,'* of wliicli four pvrf shave alrt'ady lietn ptiblisbed in colIr1«»rvlfon withMf <rs, H, and I’. 
Sydow of Berlin. Tlic extension of this sories to inilndc Hie groups not ytt dealt w if h is most imuortanf jivt 
of tho sjsitcmntio work of llie rcction and is very iiteeasary. Minor jsvi>er« on sjvltwat ic mycology w ill al'o jirolriblj 
be published. 


IV.—EKTOMOLOGH*. 


(A. J. Gbove, M,So.) 

Crop The work of inresligntlng and advWng upon lii'crl pe*t' of crops will la* toii'innednnd accounts 
of life-histories, etc., will be publisbcd ns nivteiiil necumulatrs. 

J.ac.— The cultivation of I.no for demonstr.vtlon purpo'cs will Ik? coatinueil, 

SiW’.— -Botli Eri and Mulberry worms will lie rearrdas usu.vl and bretdiiig expi rimenls ( 0 titlnu''d. 

Apicufinrc.— Evjierimcnts villli Europi vn and Indian Ws will be roniimietk 

Trflfflfng.— Students will be admitted far tlio long eoure in pinerrl Entomology md the tliort roiipcs 
in SorienUan: and Jao ciiItiv.vf!on will nl«o lie given as usmk 

iMcclieiiea . — As formerly taroplcs of new inseetlc«Ii<i Mnt in lot trial will Ik> leafed i ml njrrtctl upon, and 
experiments made, ns opportanitics oecur, w if U vanou-. 8iil>4ancv winch inv j f 1 1 in r ppI'c-vMe as ln*et lienli s. 

Other litecet PrtU. — SpreisI invistlgations with in*iets attacking tlond gnin. the tolton bell.viorm and its 
parasites, and Termites attacking crops and constructional tiinUr will be carind ont. 

Coloured Plafrt and [-antfrn sWiTm,— I f funds are avail iWo then more toiantid pKtt-. will I e i>rcp.miL Tbt 
preparatien and issue of lantern slides will liecontinuid nsnqurets nre rrn Ivcd. 

Cenewfiror/,.— Theroutmcworkofanswrnngquimsnpardlngins'its, tlie!dtntif.r„t(t>nrl invite, tl-o f.rld. 

ing to and orranging ol oollcotions and tho lil o wiWJbo continued. 

New IJ'orl-,— Tho is-.no of a revis-d edilmiiof *• Indian Iii*it.t Pests” whMi is now out of dvlo ,vnd has iiccii 
out of pnnt foryeuw, will be nndcrlakcn ns early as possible. Tlii» inij In s tonijsvrisnn and thukmg of nil « atcmolo- 
gieat coueotions and teconls both at Piisv and m the Province, and will teke » c. u' iib nbl'-nuiniint of Uiiioatid WT.r) 
Tins and the necessary internal rrorginisvtion of 0 e work of tho ftetion will j.rolvblv fully ottuov the lii-r of ll t- 

Imperial Lnlomologist and will leave tho w.vy clear for taking up nr w iinrsmfulim jiai'. ^ 


V.— PATHOLOGICAL ESTOIOLOOY. 


(F. M. HoirtErr, B.A.) 


inay^7/^^^To bJ Tn conSn w rth- ^ »>«' '' 


(1) FniiUflics 

(2) 6urro*iTAnsuifttor8 and injects 


YI.—AGEICULTUKAL BACTERIOLOGY. 
(C. M, HoToimfsos, B.A.) 


ucncraiu 

rofcrlnco To ^og^ tofnngofand*Srignt1on* twlogicnl analysis of soDs; correlation with field practice 


Wit 



jbutjng TOucli work was do)ie_or),tlioso lines wilk spocinl rcfcionce to Conditions nndoi wkicli ommonl- 

ttoation nntl lutiincntion take place in Indian ■‘Md tlio cxpcticuco gained Invs made it poisible to caiiy out liiO- 
logical _ftnalyt.es oCsoils witli Homo idiancoiu ilic acoiiiaoyottlicTesullb ; much more voik must lie done, liOwcroi', 
before interpi elation of snob icstiUs wvii be (.oufldcntly entered uppu. 

2. The isolation and ohaiaoleri/fttion of soil organisms Ttfilh lofcicncc to tboii functions in tbo soil. TJiis is a 
Very iaboiioun investigation and will continue indofimtoly, but in my opinion it is essential that sneh svoik sbould 
bvt touicd out. Owing to tbe pu‘<-suro of other wot k mot o obviously connected w ilb field proWonih, but little jirogrcbS 
has been made so for with Ibis line of cnqmty, but tbo rotativo ammonifying power of certain local soil oigatnsms has 
boon aseortaiued. 

3. A ilioffcn riActltoUi'—X^oili on iiou.Byrabiotic nitrogen fixing organisms and tboir disliibutioii in Indian soils 
will be continued. 

Ouiiug Ibo p.iiit yoar_Mi. Wftllon has made some obscivalions on physiological aotiidlies and disliibutioii of 
r Azotobaotci } tins work w ill bo coiitiiiued both w'itb rcfoioiico to distiibution and onguiry as to the most favouiablo 
conditions for its noiiual function. 


Specwl. 

, _ <b <?ref» JI/eaKiftty.— This aeries of evpoiimonls in collaboration with tbo liiipoiial Agriciiltiirlbl will bo con 
tinvu'd. A loport on results obtained during the past year is in comso of publicaiioii as a Bulletin. 

fi, Boil /own*. — Oi cuirence of toxins in soils and their Iwaring upon infertility will continue to lecoivo attention. 
Workon Ibis subjietao farbas domonstraled tbe indmbtod prosono? of loxio bodies in all soils oxamiiied at 
Pubs ; the lolalion botwcon tbeii formation and tbo condition of tbe organic matter in tbo soil appears to be a ques- 
tion of jirimary importance and will ccnlinuo to form an item in tbo work of this section. 

Huhaidtary inOLSligalton ^. — Tbeso will ineludo such enquiries as may bo necessary in coiinoctioii with planf xiatbo* 
Icgy, dbcascs of silk worms and other subjects requiring baolcttologicnl iaacsligaiion. 


VII.— AaRTCULTURE. 


(S. Milliban, M.A., B.So.) 

Since the last piogramino of this seel ion was presenfed to tbo Board in 1012 tbo a]ipoinlmcnt of the post of 
Impeiinl April iillunst has been revived. 

£^/«/c J/niwc/fUitii/.— The low lying a,rta at Ptis.v to tlie west of tbe Waini road lias been praollcally all 
Hxlanncd. 'J'bis work will bo iliilsbcd early In 1011. 

Tbo drainage of the ISslalclift*' been impimod and by tho oddlUou of a pumping station, it in hoped, that tbo 
whole nie.a will now bo secured ngninst flooding. 

Sle.im i»lmighing laeKlo is bting inlrCKlnoe<l In oiJir to promote giealci eflieionoy in the suporvision ol oxperi- 
inoiiial work. 

J’kW £ji,pci Imnth . — An additlnnnl aica of 22 aires has been levelled and pieparod foi plot experiments 

f’unwncn/ ManurM and lioMion VxpfritnfHlt . — These expciinicnts will be continued. In tbo low l^mg area 
gram (Cirir ariHinum) will be Mibslitutid (or ArUar fCojnna* indicua) m the leguminous rotation on aceoimt of tbo 
uubuit.vliilitj of the latter for tin's class of land. 

To the gioen manuring serifs a plot has been <uidcd in which superphosphate is ujiplied to tbe gicoii maniu-c. 

I'lcld oviicrinitnls on gu-en manuring in collaboration with tbo Impeiml .Vgricultural Ba*toiiologutt bavo been 
going on for (wo seasons and will bo (ontinutd. 

It is proposid It) study Ibo ciTocts on the tabi tcre.al erop^of tbo lime of application of maiuiics. 

' It isxiropo'Cd lo make a sin'clul studj of aarioiisinclliodn of conducting jilot experiments with Ibo objcel of 
obtr-iniiig moro reliable iciulls tlieit from. 

Krptrnnutlnl fiillha(ion.—A t onsiderable amount of woikbas been done_ with leferonco to (lie impiotomcut 
in the tiiltlsatinii of mairo .ind sugartano by iinprowtl tilUgo metbods. Tbis work i. exx>eoted to bo Iniisbed in 
lOl'f. JNew method, of deiling with (bo eultivation of lieayy soils (foi oiJmarycullivation as oppose 1 torico giowmg) 
«ro bi progrtr**. The lesulls so for indicate a gicat aupeiiority of rotolviiig biuiows and sectional rullcis over other 
implements. 

Brtfl/nre,- -Vai ions mttliods of laying out land to xmstiuc nro under Iriol. 

Censidcinble improaementH bavo been obt<ainc<l by topping ami bairowing the Pum peim.ineiil pastures. 

B«<(?iiip JUrd. — Rome improvement in tlw avoi.igc milk yield has been obtoinc.l tbrougU a moie iigid soloetion 
of the cows. S«'kcti\e breeding will bo confiniiod. 

Bsiryiflg.—Tlic qutslion of the esloblislimenl of .i D.iiry at Piui.i is under (‘ouBiderntion. 

Shffp Jiueding, — ^Uxpeiiments in crossing (loraldipur ewes wub Dumba rams have boon in piogicss foi some 
3'oats but have suffered tliiougb want of o dofinilo objeolivo. Tho improvomont of wool will now' be the chief object 
in view combined w itb suitability to loeal conditions. 


VIII.— COTTON. 

(G. A . Gammie, E.Tj.S.) 

1. To yLsit and advise on points reganiing eotlon audits cultivation whenevor leqnosfcd to ilo «o by Provincial 
Dopaitments of Agncullurt. 

2. Tbo study of tho behaviour of Bourbon, Bmi, Cambodia and olbcr snob cottons in nou-ootlon pioducing 
liacts, as detailed in tlio hist joar’s inogrammo, will bo cuntinned. 

3. An tiiquiiy on tbe mainuinl loquiremonls of cotton will bo continued. 

4. lUbcnifUes on tlio botany of cotton will bo coniinued. 



IPROORAME OF WORK OF THE IMPERIAL BACTERIOLOGICAL ' 
LABORATORY AT MUKTESAR FOR 1914-16. 

TOERINARY. - 


(Major J . D. B. Holmes, M.R.0.V.S,, M. A., D-So.) 

(i) limd'Tjirtl.—l'ci coitlimio im jnTMU!»ft{»on on tUo infliicnco of Hniw a'liuiiiiKtoral ly rnmith ninl Hufjoiilan^. 
onMy in tho lonr p of Uic rtiscafp, Iho object being to din over n ropllwl of trcalnicni for Ilmdprpi“»t. Tiif IWniirr- 
ppot Anti-^rum ii o iiroplijlacik ngciif mil of \cry littfr ruratiro vivluc. ConRoijiiontly, lljcro fo no Jinown ni' ana of 
Kiiving (bo lircN of nninwla niun once infeoted trltb Ttimierpost. 

'J’lipfliM-ovcr.vof on cflctlito treat mold for IWndwwsl'n wild bcofguat rconomio importance. All o\}>rrimoiita 
on (Ilia lino linac'up to tho prcaont giicn uegativo rpaulto. 

(ii) Anlfitnr^ — 'To continue tho iuTcsligationoninrfhodB of prophjlAvNnnd Irpatmc-it, a paper on th" inrctipal 
vnlup of Anthrax Anti-Scrnm and Vaccine*, {prcllmtnaiy report) has recently been putiliKhcd. 

During the past year fnrlhci'nork on the value of tho tomhiiicd use of Aiiti-Srruni aiwl Viriw and of Anti-h'enim 
and Vatdnis huH been carried out. 

(in) It amotihijftt Af^ptircrmi'i/. — An investigation of the drug treatment for tills •lisp,\>-r on the I’.ainc lines as is 
being oarricit out for inderpest, 

(iv) Kwnri. — ^An investigation into the etiology of the disease. All stork on Ihi" MibjecI has up to the present 
git on negnltsorehnllH, The furtlier ins (Mtigation must lie tarried out at iiiobcal of outbre tbs. Titis (lepsidson tho 
appoint iiiunl of a ratlioiogist. 

(s) liufMh . — 'To eontinuo tho insc>'tigntion Into the etiology of Bmssti. Certain lesulli. has n been arrived at, 
but rcfiuirc cooiirmation. 
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APPENDIX— It. 

Subject m.— Firogratumes of the Provincial Agricultural 
and Veterinary Departments and of Native States 
Departments Agriculture for 1914-15. 


1. BENGAL. 

I.— GENERAL REA^EW OE CmEF ITEMS., 

(J. R . Blackwood, M.A., I.C.S., Director of Agriculture.) 

I, SaicvtluTC —A rolicmo ])(ie Lccn initialed fot imppljing fcced ftio ftom diAonbo to tUo nliolo pnivimo. 
ItcFcnreh vrorkAiill al'o bo carried on «ith ariowto tiio prodnetton of a cla<8 of cocoon bupouor to tlio native 
\nrirtiea by tckolion, nculinintization and bjbndf/ation 

JI. Plscicultxtie. — KlTorls will Lo directed to finding onl why cnip fail to lircod m coiiflncd w'nlou* m Tndiaand 
wliero tlio apawning giounda of the htlsa nro lorated. DtmontlrntionH in Cab'innng will be carried out o*i fai ns 
posaiblo, 

111 ramis , — A sclicnic has been initiated for improving the breed of indigenons taltlo bj telLrtion and also lor 
demonstrating tho iinaneial poosibilitna of Ini^ed farming. A eoniiidcrablo quantity of superior jnie tend w'lll lo 
grown and dislriLuti'd to oulli\atursaswr!ll as sugairanocutfingn of stifcrior \arielics. An attempt ^rllI bo made to 
show that tolmoco cau l e grown and at a profit, 'ilio e\prnincnls at the Dacca fnim with a \icw to 

ocohing snperlor varieties of jnlc, padd3’, oilseeds, pnlKS and chillies b}’ selection and cross fertiliration w'dl bo 
continued 

IV. Dimon-Irniton. — A noi.' pclieino has been Miictioncd by tloccmmcnl for incicaHing tbo number otGoiom- 
monf doiKonstralnrs from 8 to 30. 'jL'hcso deironstratois w'lll bc> in charge of a corlnin mimlcr of plots foi w'bich 
the}' w'dl be Tcspon'-ililc ; Imt in addition Ibey w'lll in working out a acbcirio foi demonstrating agiiciiUnral 
impro\cni(nt<, tbroiigh the ngciiey of rcmindara A leginning linn been made in the diMiiet of M}mcn‘<iiigli, wbero 
tbo renundatn of that di®tTict ba%c agreed to advaneo money for purchasing such manure;, setdaor imptcwonlB 
ns an. lequind for Oie purpo‘-e of domonstr.ition and BubM.quenlIy rti o\oiing the money from tho ryolr. It is hope d 
that this oiampU- inll be follow'cd in other dislrn ts. 

V. O'lio sebemo for the improvement of tho jute forecast by taking a ccii*ms of jnto lields by tho agonoy of 
jtanfhoyala will bo dot eloped and imiirovcd In (ho eourso of tho year. 


II.— AGRICULTURE. 


(E.Swxth, B.Sc., r.H.A.S.) 

Jfatn fine* of tc6rh — ^Tho most itivpoite,nt point on tho working of Bengal demonstration fnims is to soa that 
tbercsultn obtumCd aionlatito lo tlio onlinarj'cxici.ditnroinrurrtd. (Jicat improicniintiulbisTCsrcttliBslitn 
made duung tl.o lai-l jiar, liil much rtmnir.M'till lo locbmo Tbi« will « m\ i> c nrcfiil lorsicicmtiun. 

Dvj'ciimentr.I work W‘Oiulij< ntlof rroron nicuunl of laiiBliona of rainfall and UockIh, Ibatlbobeit that small 
plot rosults aie cntialy mWe.uliiiK and should not bo aoted upon till wo lin\o eorrobornti d the n Milts fiiitheron — 
at least aero blocbs foi a few* }ears. This is rccohing cunful attention, 'i’bo mam wrik at t acli faun mccstrietcd 
to ono crop Peed of tlicM crops is m looiod and ptenrn for drfi iil nlioii, and in adciition lo w bn li there is n n eel «f ore 
of each fniin loi distribution of tcecl, monuto and impleinents 'flici following table show a llm prcenl stations undoi 
my lontrol with the dlstiict wjurcin utuntid, the kind of soil or tiact roiiresentccj, tbo aicrage r.iinfall rteouled, tbo 
aica of c aril station, flic main lino of investigation and the Mcoiidai} woik that is leing iiimecl «m : — 


^*A»B OP 
PTATION. 

Dblricl la 
wlilcli 
(Itnstcd. 

KIml otsoll 
or tract 

Aaerairs 

lanfsH 

In 

inrht*. 

Aren 

In 

ftrrw. 

Main Man 
of Inccct* 

Kallon. 

Bciiindnry wurL. 

Dacca . . 

Ctiinsurah 

Daren » . 

Hooelilv 

Jaitetita . . . 

lonrr Bcnnil Drila 

78 

ad 

351 

202 

Ki* 0 (niitiiiiiii and 
ninlic). 

RIre (winter) , 

biigirrniir, Jute and liigh* 
imid iniiimiiDirnt. 

Jiitu and Irrigation for rati 
CIDJW. > < 

Dudtiiat . 

Jtanapiir . 

Tobacco trait , 

St 

S2 

lobarro (stow ing and 
curing). 

Soli ImproMniinl. 

JtaJiliBlii . 

Itajdinlil . 

Cangetio olluxliim 
(wail). 

6C) 

03 

Sugarcann , . 

dutoand iwtatocs 

Durdwnu . 

Dnrdwan 

I/itrrito . . 

67i 

81 

Diinoattratlon. 


Itaudiiur 

Danppnr 

Klee and Jiile Imit 
{rand}). 

84 

!M 

Ditto. 


Kallnipone 

Darjiellng , 

llliunln}an trait 


RI 

M lUe and rlr A . 

rine.niii)|i<, fruit, Imci. 
nlicat and toJo 


(n IQU'IS another die ia'onal ngric idtuial station of ( 0 nous for tho Chittogong Div iaion will be opewcel and, laid 
onl utDrshmanbaria, ntai tho Mogna in tho Tipjeinh clisliiet. The main lino of work on this station will lo juto. 
Boaiing in mind that Uio laieiiti* area roquinn j'aitfciilar attention ns rcgnids lime, pliosphorie acid and oiganin 
matter (Cliinsnrnb, an regards w'nloi eoiitiol ; Biirhliaf,hia;y maiinring ; and Bajslinlii, cuganio matter, phosphates 
and potash), tho follow ing general sohomo w'ill bo adh» r^ to ; — 

Rite — 1, 'Manures. 

2 . Varieties, 

3. MoUiodHo'fcuUivalion — 

(d) BeecUingtr— iitiinbcr and distance apart. 

i2 
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(It) Soctl beds— •K'cd rnto. 

(f) KotatSoiit. 

(<f) Pluuglis. 

(«.) 'Wiiio of ploughing. 

JuU — 1. Mannrei. 

3, Vnriotici. 

;l. Jtutbode ofc«!ti\niion~ 

(o) Plonglii. 

(6) HotntioiiR. 

<i. Steeping — Kind «f waice. 

Shiiitrftwf — 1. Maimrei. 

2 Variciies. 

.*1. Metliotls of cultivation. 

Mm:r — 1, Jiantitt'*. 

2. Varieties. ' >■ 

3 . ifolbodi of rnlfivation. 

Tor detoiis see below. 

With Flight modifientions f« (into niul ejcpcrienco lonyi.how to he neccesary, this progrnmino mli lie adhered ti> 
lor the nest tO ycato. 

young tiien will he li.ainc>i •jirnttUallyat all the fanns. 

Datta . — The cliici vnrlt of p.asl year<i nill 1)0 cOntinneil, and tlie nio^t ceonomw ol tnnn 1 ne^ anti nti Iboilit of oil- 
tiv.Mion for anltimn and winter Iront planted rirt-.fi>r tld« tract of Land will l>e fnrtlii r htiulird. ')he pood ■nurlt of 
proving thickeancs will hoeontinnid onalatyu area. And inorccaijc wiillit' grovin for dl Iriltiilion piirptwa. ,\ii 
attempt V ill V made to prow jnte ceonomioatly. and etforts will I'o made to find an i conomieal rti'n emp llial will suit 
this class of Foil. 

Turtiicr trials will lie made nilh aprlciiltiiral implements, and (mother Ksleh of Dppttnlicts will he lTaii'e‘i in 
praeilLAl agrieulttire. 

All the help that the Aprinilitiral tin mist and neonomie UotamM reijnire on tV f wni v dl he pUt n. 

r/<fnswraJ/.— Tim chief work at tliit atation will (onsisl of laying out the farm to allow of irriL'aflon to a' .nre 
the p iddy crop and of protlncine a large supply of poctl jnlo t< eil ftn di- trllmiion. Apprentu v' sull 1»< irsineil in 
jnaelic.d agrieultnre. ‘ 

liajil (jfif.— The ehii f v or!: will tom ist <•( prodwt big a l.arge tpinnlily ot Jute t red and thiid: wm for tU'iit ihiilitn, 
puriweF. Appn nth es will lie trained in jiraetlral ogricnlture. 

JJwirlnl.— The work of growing (with fine enrinp and •htvdt eiirinc nil .Sumatra. VIrehiisn on ITiiri hh lolK.t£,'os 
will l e tularped tmd eontimiwl, and an attempt will liemiwte to prmlnie a htger iin.snlity of t unit t<d. kso foe e ih ns 
wellas a larger quantity of tohareo per acre. 

Jfen will be trained pravticiUy in tho above work. 

A'fifitnjkiiij;.— Tito po«l work oifictsls* lection on iiwlr« will l*e eenlimiisl, while atlempfs wilt Jm mvio to 
Inrttnse the onltwm of the ptr acre. 

iliridimn and Jhitigpur Pniicnrlralioti rartnt.—’llun- two farms will J " mn as demoirt ration are i*. Tlie) wfll 
aliO teive as centres of' distrihution for Fceda, msu<ir>s and tmplcm'lils ~ 

J)fwon*tr«(i’on.— As ot pr< sent .srranqni tbb work I. in the hands of the Din* tor of Agtiiiillure, IVputy 
Director adtl-»ci wlicn reqiure*!. 

Shau *. — '1 ids work of demonstrating tho work of the April idlnral D’j>.)rtmi nl w ill )«• t Oiitinui*! and • iil.Tced 
as far as the < tn rgy and desire of le)r.sl p opl» permit. 

SerU <l> I ill , — ^ThedepSts for sfe.1, iii.imireaawl i«iplfmentii.’t .<?d;}i'>r, Ds'r-.i end aU the farm* will h eon. 
tuined muler the control of the Depnt} Dnilor. Feleelisl nnli, mnni.rfs and irqd meiite wfn tio 
MoikisI, so that there wdl Im no delay in haal people proriirnig thiir w qnln leente. 


in.— EfONOJlIC KOT.VXY. 


{G. P. lltxnoR, B. Sc.) 


1. Rice. 


Main tnvcsdgnttom. — (n) Tlio swrssiy, ilaesification and ulc-'tii.n ol the ItansplenlKl (>»i‘»ip and O’*! riee .of tho 
provinoowdl Ixicontminsi. Trial on a prnetnaliratcof promumi; tyitealrrnd.t F>-ti< lid wilt ijv cnrfnd on ledh on 
tho farms ami in distrw is against Kieiil sauetus. Tins wmk liasgnne on now Sir thi. •• <-r.)>..ni , nicj nptodste aisi-d 
ICO sariolics have lx en studint in doloil in pure lino eiilturos. and a i lisvidi sli.in I svd on n.orrhol.i d. nl .tnd lit 1 i 
I linrnelcrs is lieiiig made. In particnlar.tlie t xtent lo wlin fa nstiirii i ro's.fi iidefaiiun lakes pinto fass U < u i tndi si. 
and tills w ork wrill Im « ont muoil. hp i inl at Imition is Is mg psid to i. 'ding tj p s, and nin.tr <■{ the h .* of the-’ 

nro now hoing tested on n pinctnai bsale. 


(6) Ctos,.fertilis.slioii c^prinwiitB with the olijvrt t.f lUtiimming tho mode of inl,f riksntv of »crl,iin of the irnre 
important difTcrontiatinq eliainMerH Iiave lioen rommenred and will h" innlmUKl. 

StiMwry imwtij/ntione.— (c) In lonjunstioii wuh the ABricidliiral nirmiw, the qm Mion pf huw- fat the com- 
position of tho gram is corrolntoil w-ith mori.lioiogh al and fWd eiinrai tiim wpl h.> siudietl. Tid- w.wk 1ms iscn «iri- 
raoneeU, and rtmiKs so fai obtained appear to indieato llmt tho larly niatuiing t\ia s wlihh t-euerallv hmo ‘msil 
hard, tianshieent grams aro i omparaliiely poor in rtan b, wliilcv the late nmturmc ms *, wIiMt ex tiprelfv Jiave hirw-. 
Foftor and more opaque grains, nru iiolicr in alnreh. *> > ti i r i i , 


(d) EsponmenlF, aln-adj commenced, in tho Fclectioii ofMeil, psrtirularlv of m/» paddv, hi the iineirctiTantv 
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2. Ollier crops. ' 

V- i»te^ljsatr<ing.~{a) M.o suivcy, clusrificatlon and wlcclion of Bo’n;o olLci etaplo oiors of iho piovinco 

ohifefly PrasMa SvV; dtenmwn 8j^., Phasrolm 8pp. and Capgievm 8pp., wll lo tontinucd. Iho main variatice and 
typos of cncl( of thew crops have already been isolated and nrill bo grown fot observation, and seed of tho best multi* 
plied for compamtivo Inals. , 


Svlstdtari/ ini egligalmis.-~[h) Somo expcnmcnts in green manuring will be coniinned, particulnily with a view 
todctoniune how font is possible to glow* oatoli green manure crops on high land between early paddy and the sub* 
bcqnont rno? crop, in order to obviato the loss of a crop. ‘This has already boon ptovotl lo bo possible on the Dacca 
farm, and tho work will bo continued. This woik is being cariied on in conjunotion with the Agrionltuial Qiomist. 

(c) In conjnnetion w*itli tho Pibio Expert, cross-feitiliaation expniments in jute, writh tho object of determining 
vlicthctf it w po^jiiblo to tomuino tlto long 'ultiniftte-fibro longtlif Tvlixcli w one of the main factors on Avliioh qiinUty 
doponci**, oliaiactoiistic of cortnin TOriotios> with tho hif^i-ylclding capacity of coit&in other variotics. v*ill probably 
bo commenced. * ^ 


3. 3 he fruit experiments will bo continued. Tho objeot of tbeso experiments is to detormino wliat varieties 
can lo grown successfully in Dacca district, and under what treatment. Special attention will bo paid to mangoes, 
lichees, guavas, custard apples, plantains and pinc*applcs. 

4. Tho Myoological and Entomological Collootois will continuo to work under tho Economic Botanist. They 
are chiefly employed in collecting and identifying tho chief fungus and insoot posts prevalent in tho province, and in 
demonstrating to tho raiyat simplo provontire moasuros. 


IV.— AGBICDLTXmAL CHEMISTRY. 

(A. A. Megqitt, B.So.) 

The main work which is occupying tho attention at present may bo put under three brood hcado : — 

I. Sugarcane work. 

II. Soil investigations in the Laboratory, involving experimental field work nt different centres. 

III. Giocn-manuring problems. 

The first two will continue during-tlio coming year as major work, while the third having been well advanced 
svill form a subsidiary line of investigation. 


I. — Sugarcane. 

'Woik on this crop in collaboration with the Deputy Director of Agricnlturc, Assam, will be conlinncd and ex* 
tended. Up to the present the work has boon chiefly varietal, involving a largo amount of chemical contiol. 

Two Barbados cancs of great merit have been acolimatircd and aio being distribnted. 

These varieties easily yield from 25—30 tons of cono per acre, witli a juico containing 10 — 18 per cent, suciose, 
and having a very low giucoso intio and a purity co-oflioient of over 00 per cent. 

This vaiicty work will bo continued and extended, new varieties being imported from time to tunc against possible 
deterioration ; four new varieties have been recently indented for from tho West Indies. 

Woik on planting methods, mantiiiiig, and the best rotation of cropping is al'o in hand and w'ill bo extended. 
In om clTorts lo oWin big yields of high quality cane, there can bo no doubt that thcie exists a very close mutnol 
lelationsliip between these thico iiroblems of planting metiiocls, manuring, ond tho rotation of crops, while for culti- 
vation on a laigo seal© for Central Factory work, such as see aro aiming nt in Assam, tho extensive nature of tho 
tillage operations required must also be considered in regard to methods of planting. 

' KolaUon . — A rotation of two yeais' cane, followed by «ws paddy and matilalai in the third, with a green crop of 
rowpeas in the fourlli year preparatory lo caiio again, has proved very succcsful, and tlio effect on_ tho soil and 
tho cano crop of tlie inolnsion of cowpea as a green-manure lias Iren especially marked and beneficial, deepening 
and eiiricliing tlio soil and increasing the outturn of cane. 

Flanhng. ^Tlio planting experiments so far tend to show that wider planting between rows increases the 

tillering power of the cane, and iliat having regard to yield and quality, for high class thick cancs in Aasam, the 
optiniiiin number of sets pci acre is of tho order of 7,000. 

Manw ial . — ilamiriol experiments in relation lo the phospliatio requirements of cano on these soils, ond in rcgaid 
to tho relativo value of cow'dnngandoil cake, are in progress. This workwill be extended os oppoitnnity permits. 

Moth borer . — ^To mininiiso the attacks of moth boicr. the experiment of bnming the trash in site on the cono 
field after liars'csting w*ns tried lost year, ond whether the result is to bo wholly ascribed to this burning or not, tho 
fact remains tliat llie incidence of attack by boroi wos very much reduced indeed this year, even in certain soft varie- 
ties which are c'.peoially subject lo attack. Another noticeable effect was the improved tilleiing of tho following 
latooii ci op. This practice w ill bo continued. 

II. — Soil Investigations. 

This work, which has been engaging attention for the past three years, is n general investigation of special, 
soil conditions obtaining in North-East India in tracts of heavy rainfall, wheie a dangnoiis dcgice of soil acidity is 
fairly general. • 

Hand in hand with laboratory woik, field woik is being carried on at soveral centres, hluch valuable infoima- 
tion'lias alioady been obtained as to tho special characteristics of tlicse toils, and tlie mioFures adopted for thcii 
amelioration arc pioving very pi omising. The woik is being tackled principolly from tho point cf view of the soils’ 
reqmrcnicnts foi lime, phosphoric acid and organic matter, and mvolvcs a study of tho principles undcrljong their 
most successful and economical use and supply. ’ 

' Of special importonco under oiii conditions is the form in which certain manures find their most suitable applica- 
tion. 

Tims work at Jorhat and Dacca has shown that tho use of tho bone-meal and bosio insoluble pliospbatcs is gene- 
rally attended by markedly beneficial results on cropping, while where pliosplioiio acid is applied as acid supciplios- 
pliatc the effect is pmotieally ml unless used in conjunotion with limo. 

At Jorhat again, sulphate of ammonia haspiovcd delinilcly toxic too rabi crop of oats, except wheio the soil 
had received a previous liming. 

Field uork . — The field cxpciiments Isio down on the above lines nt Dacca ond Jorhat in 1911 to iim at least 
six years, aro now in their third year, and aie already showing most interesting and valuable results. 

Dacca expertmenle . — On the stiff red acid soil ct Dacca the use of lime and bone-meal lias had a remarkable 
effect, paiUculaily on rabi cropping. IVhflc ouspaddyin the rains had icspondcd very little, the other crops in tjie 




Tdtnf iuii, il/iawria, niuffftrd ftiid walitafai Imvon'djtamdiHl lilwinllj’ (o tlip nso Wwiitsi v- 

ftlono, Jjul llic r'ffecl of tho two applied topollin i« capecially niarVcd. very rciifick-rnlilc pioUl jKTactcrtctnunjft^n-;^;.. 
modrrr.le lime dro(!*!mp(!, rrors ilrwM’d willi biiiii'-mi al.'" JUittMho aa uriM-n-MiMinte naBwot h5«wvii'iiplo”daiqii)ij^, 
very iiiai'lsed action. j>i> unfortnnafely llic \\ratlicrpt«‘cnlvdita Indn^ ploiiplicd in iiniil jfc bccanio tooTroody. "'•! 

Jorhnt S} jvn'mfn/fl.— On tlio liphf cr liut inoio acid toll nl Jorliat ,llic early nrtloii of limo alone is so ,h' 
jnarliod tliat it liirgi'ly innsKa fill' ffTccU of other inaimrca. _ ' •“V 'r.-’-r'- 

I'lsccpt on Uie mustard crop, houc-jni'nl has not r.homi nearly fiirh positrvp f.etioii aa «t Pntco, wltihrllit ' 
of pfoen-niniinrinc is very much preafer indeed. This is prol>ahly due to the liglitcf iintiirc of the soil^atiil lati 
llio fact that cowiwa nna the prccn-mamrrc tmed. - • • ' i--' .'’i ■/' 

llctc.as r.t Oaceoi ^^llU(' the inuientioii'' from the n«* paddy* erop arc rmall, llu’ other crofe In.tbo rotalinal ,* 
cowpea, jowor, oats and jnnslard have provided the m6«t convincing evidenre of iho great vahia of lime oa thlifcil;* : 

Tho effi rt of lime on oats and ioanr heeame preater with Jncrcavinp dreesiiiKS, no crop’ at all Ik-miih .pW'dctfJ i, 
in its enlirc absence. Tn the care of iimMaixl tlic emcllerliiiii'dni'rinps sver*- alincirt as effectivv ns tho.largCT 
(uli crojK maltuinp only when cro's-dK-ssed wUh iKino-ineal. ■ V,-' 

Kven ■with mustard, however, the U'e of bmie.nical without any lime resulted in no crop •aliatswivcx. 'll.ji 
niguificanl to note that at doihal the plots Mliich have rcitivrd ho Siiiie, even xchen rroip-ilressid with IsmesarA' : 
cuwdung, have produced ni> crop*' wlial‘ocver, W.trinp not paddy, linco the l•^^s•r^^nf nt was eoinnienredl 

Despite thehlph cost of lime in Awaiu, the jnodciale lime dtv’sinps ate thosting fail profilr.; nperially sihiit 
proen manure is included in the rotation, • 

One other point which it is desired to me he reneems the h-lative efllcicncy of large ivrjrt* rejicated wnallcr lint i, 
dressings, hnl the eviierimenta arc too yonnp to offer any opinion an yet. , I'l.' 

A’fto /feM trorh. — Tlio anccess which hna altended the use of lime and tnrohdile ph<>i-ph“ft?t' on thei-e ncid toils 
1ms led I ovailou- new lines ot work an follows: — ‘ 


(a) Iho testing of mw finely ground mliiemi phosphatxs an Mibstitutos foi the mojo exiU'nstve Ixme-meal, ‘ ' 
Lahoratory tests are being made in conjunution with field and pot sTork. ' , 

(Ji) field experimenta in repanl to tho use of finely ground limestone ns a nubslitute lor lilimt lime, esperially ' 
on light soils and where organic matter fn rety_ deficient. Itesultn to dote rJiow that limestooe acts' 
qualitatively like burnt lime, hut is slower in action. ■ . 

(c) field work designed to elucidate the reasons nndcrlynip the Teninrhalde action of lime at Jorlmt. The 
first year's re.'tdla of this ox]ieximent are to hand, and tbouph with Isjxe of time lime does admittedly 
exercise other effects on the soil, «.e., hy impruxiug iho texture and the general biological eonditions amt 
by lihernting plant foods, etc., still re-sutts to dale prove convineiiigly Ih.at (be ols-ervcd early beneficial 
action on cropn'mg is undoubtedU* primarily due to ils power of neutralising soil acids (some of which 
are liiphly toxio), thus immediately proving (ho soil hio.ohcmip,al factor. 


The above work will l*c eontinued and amplified ns occasion arise.s. 

Xofiorn/ori/ iiwjt- in eoimretion ipiVi field frjtrrimtnft . — ^Frnm the purely chemical and plij>Te.al point of view svork 
Is in hand and will ho continued in regard to the role of lime and manures need in the field, And their iiintnal inter. ’ - 
dependence for the iH'si results in piacticc. 

The field plots wdll pros ide, os lime goes on, MiUabli. material for the study of such problem*. 

Tip to date I have found that the iiculratlsing effect of Itmo dresatnps fs notoserled to any appreciable extent 
below Iho depth to which it is inixwl with the soil during cnUIrnlion, Imt that the physloil clicct of tbu deseemiiug ’ 
hbcsThonaf 0 is marked to a much lower level. These facts have a very ovidenf Iwaring on the jiractico of limtng.- 

Again though largo dressings of lime of one or two fons prr aero cause u very slight increase in tho nromint of 
errbonote of lime in the cultiiwted layer for a few months after application, still 12 montbe later any cjccc's of c.si. 
einra carbonate in those plot.s over that in the i.on.timed toil toufd not Lc iloteetesl by tho most deliVale tots. Ilr . 
this time also tl.o 1 .ton hmo jilot had again Wvoino m id, the 2-lon plot being still fr.intiv aUalino. TJieeo facts shesi 
some light ns to tl o amount of lime fbot will Im required to provide even a small working reserve of mlionate of . 
lime in the ctdtivatoil soil. 


Further examination showed that (ho added lime had ooniliincd with the acid iitganio matter of tbe soil, both' 
ncutndisiiig and fixing it, so that ■Blicrc.-w Wore liming (lionoil pave a dark liquor svIth sliaken will dilute ammonia, 
after liming it only did so f fivr a preliminary digestion w itb dllnto odd. 

The improved cropping power of the soil wl.ieli aceompanies IM* el ange in tho oondWIon of the otpanio xnatler 
points to tl IS simple ammonia water test as a relmhle auxilbry in dieidinp the nreersit v for limine and wluit is a 
Safe amount to apply. * ‘ , ' 

CoiiBidercd in nl.vtion to improved cropping eapeeity. kahomtory tests of (he reaction of varionslv limed plot*. 

go to show that while most of the erop grown do best when tl'c toil aridity is fiillv 111 nlmli-rd, in the' enroot «ui 

faddy neiility ns eominonly met w ith scrnia to base no ill eHeets. 


Work on the efiect of lime dief sings on (ho availability of hone-intnl in (he field (as measured hysolnlllity in 1 ' 
jicr rent, citric acid ) so far gix-s to chow llinl the availability iiicrtnscs with tho larger lime applications, 

In reganl to the efieet of manuring on crop composition, the em' ' ^ 

phosphoric .acid content of the grain of ana ]<addy and mustard^ \ - 

A special line ol cnqMvry Imi yhov, n tl nt Ibcsc ncirt 7 • Kcc. ' 

noil being particularly toxic to louor ir llio raU»- " ''S* * - 

d* — I -„J a • . V — 





' ItoulCa to date ^loir ibat dh'iineho if sown early and plottglwvl in before it gets woody is on excellent 

swio 3 frol amounts of grocn ninltsc and nitrogen per acre, and decaying rajiidly it plougbnl in whon 

i • Such a crop will supply upu’ards of nix tons crccii matter, CO to 701b?. uitrogon ond one ton oi lalher nioio of 
dry orgamo matter. 

S got woody, tUo slalka pcireist, opouing up ilio soil so that iho immcdiatply following orop is not 

bonclilcd, soinclimcs tlio tovorso, tho olTcoi, however, licconiing apparent in later crops. It has a very strong root 
bj-slcm, and w boltor Uion any other crop tried for opening out stilt tubssoU. 

^ Simii d/emp. ^uin hemp docs well on light lands, but not to noil on stiff dami> soils as dhainch't. An ociinl 
M/od crop ad^ similar amounts of nitrogen and orgonio matter to the soil, but sunn has lb'* same ]imit.iilions as dhain - 
^ c/m in rogarcMo becoming wootly. It does not mate snob good root development as dbainclia undci adv'ciso soil ' 
condilidns. Decay proceeds rapidly if tho oroii is ploughed in in good time. Jiibkitlpnr sunn pioved snporior to the 
local variety on all counts. t ^ 

JUalilalui, — SIntikalei is a useful green oi op, slower in growth than oowpea, and docs not do so well on poor soils, 
is apt tt^bccomc more woody if loft and does not decay so xnpinly. A good ciop will give up to seven Ions green 
matter, 701bs. nitrogen and over a ton of dry organic matter pCr aero. Jt has not suoli n wiUo gonerjl application 
in practice as cowpeas. 

Coippcftf . — Cowpeas has provxsl Iho most generally useful and applicable green ci op. 'i'bougb doing best on 
light loamy Soils, it still makes fcirly heavy crops on aliff land. 

Sown tliickly (25 to 30 seers per aero) on land In fair eoiidilion, oowpea will within two months m tho rains pro- 
duce a dense smotuoring crop, (hoking wood growth, w bile tbo soil surface becomes covered with a mulch of dcciiying 
fallen leaves, {orming sn uflcctivo sod mulch some time liofore the crop is ready for turning in. Dxcopt at a very 
early stage, when all are hucoulunt, tbo pioportion of soft snconlcnt, easily docomposablo, vegotalioii to the whole 
crop is very inuoh greater in the taso of oowpea than with oitber dhaiiicba, nunn, or matikalai. The crop decays' 
niost rapidly in tbo soil, a month being usually BufEcicut if (bo sod is moist, oven for a heavy crop. 

Though making good growth on acid soils, it does much bolter after liming. 

Tbo diflioulty .wo have found with this crop is in getting it turned into tho land. A rotary “ Dix " implement 
is probably tbo most useful. On small areas it can be turned in quite easily with tLe lodult. ' 

A good crop supplies some 7 tons green vcgolation (containing 0‘5 per cent, nitrogen), SOlbs. nitrogen and well 
over a ton of dry organic matter jtet acre. 

Cowpea has a very wide growing season and may lio sown any lime after the early spnng rains nnlil Avgust 
with ecitaiiity of getting a crop, though tbo earlier sown crops naturally give the biggest outturn. Late sown 
crops slionlJ be seeded down tbicbly. 

Cowpea is tho only green crop it has been found possible in normal seasons to take ns a catcb-crop on high-land 
alter harvcitiiig aus paddy as a ptcliniinary to rcfhi cropping, eight to ten anna tropti being yiossiblo in this way or 
w'ilhin a period of 0 or 8 weeks’ growth. 

Owing to the long sowing season, rapid growth of iho orop, and Ibeielatively laigo amounts of succulent, easily 
decomposable, vogoUtion produced, as also tts nscfuluesa as a caleh-crop, the cowpea is certainly tho most useful 
green crop tried, and Is capable of a niiioh w idcr application than (be othci >. Its luelusion in tho catio lotation at 
dorliat has certainly assuitod in working an Piiormoim improvement in the soil, which has been clearly roilcoted in tlio 
cane yields. 

I'nlurc work will include ; — 

(<i) Tho trial of other proinisuig green ctopn. 

(6) IVlbcr work on tho rnlionalc of catch green cropping, including tho extent of increase bi ciop production 
and amelioration of soil conditions which may foUow tho policy of t.iking a catcli green crop every y ear, 
if It is possible. 

(c) A study of the problem of green manuring in connection with (ho use of mseluble pho.>p1i<ttcs ; the mo^t 

cchnomical way of enmbming (ho two. 

(d) Testing cowpcni as a green tniuinrc for lowland paddy. 

r 

^ rv. — Boufiiio work. 


V.— FIBRE. 


(R. S. FiNLOW, B.SO., F.O.S.) 

1. llio experiments with tho object of investigating tho po-^-slbility of tbo iuipiovomcsii of jute by selection, 
ns* indioalca in fonner progrnminos, have been and will bo continued. The following quotation from tho annual 
report of the Fibre Export for 1011-12 shows the object of this w'ork and tho results so fni obtained 

“S' ♦ ♦ * * * 'pho work arose naturally’ out of the pn'liminniy livid study of Iho inucs of jute 

in Bengal, nndortakoii in uullaboration with tho Ropoitor on Eroiiomiii Fioducts to (ho Govornmont 
of India. Tho result of our studies in this lattor diicction wn^ to place iii oiii hands a iiuinboi of incos 
varying widely from each other in icsjioot of tallness colosii and tiino of iipoiiing, oultuinl (hainctciis- 
tios w-hieli W’oro used foi tho puriioso of elasMtioation. Having pfhcccdcil thus for, it w ns obviously 
noccBsary, iii order to complete tho enquiry’, to know whether tlio various races w'liioh oiii oIiissiIUmUou 
had created diflorod from oaeli other in quality of tho fibro they jnoduoe, i.s w'oll ns in ajijwaianuo. 
Hero ngnin considoniblo difforonoos bnvo been found between i.ico mid iiioo ; and ns Ihoso cliiToionees 
have now jicrsislod through two gonorations of progeny, thoio is toiy little doubt Hint tlioy are liore. 
dilary. Ulio length of Iho iiltinialo rilamonb of tho hbio of julo does not boom to bo nssooialod With 
tallness or shortness of plants, for very long filament avoriigcs linvo boon found to bo ehaiactoiislio of 
homo shoit nMoh, and on tbo other hand also of some very tall ones. Similiuly both shoit and tall 
• raoosappoat to exhibit shoit filament iivovagoa. In this posit ion our apodal attonlhm w.w. giion to tho 
* r tall races, a closer oxanunntion of wliirh bhewoil that iridii iduals in tbo Nvmo inco wcio markedly snpeiior 
'to others in icspcot of llioir avomgo filament loiiglh. On this basis single plants w'cio scleotcd nnd in 
the fioeoml gonoration of tbo progony grown iu 11)11 tho filninont aveingo Was, in aomo onscs, nioio 
than 10 per coni, and In one or tw'o oases iioaior 20 poi cent, bettor Ilian tlio avoingo for plots of tho 
onmo race, tho niuostors of (lie plants in w’hich had not boon enbjcolod to selection. 

" When tho solootion work Was stalled, it w’ns thought that it might bo possible to corrol'ilo the ultimate 
‘ lilamont length with tho colluloso coiitout of tlio fibro anti, at fiist, it seoraod lliatsnch would be ilio 
‘ Case ; but in mow rocont observations tlio figures for uollulose oontont havo not eomo into lino siilli- 
oiuntly well to allow of any dofinilo cionelusion being drnw'n ns yet. It is, liow'ovor, batisfiiotory to 
note t hat tho colluloso oontont of the fibics whoso ult imalo filnmonts are Inigest is i ortmiily not loss t hnii 
in other ensos, so that tho not losult of the w’holo work, ns far ns it has gone, it that W'o nio now in 
possession of onooi two laocs of juto whiuU,'w’liilo tiillor than most jntos and at least oqunl to any 
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other Tftoo in point of vegetative vigour and 3 ?ioWing power, show tictooidod iraprotoment in at least 

, ; one phase of the qualify of thoir fibre. Seed of these wees is now being multiplied as lapidly ns 
possible for distribution." 

2. As a corollary of the above work, cross-fertilisatien oxperimonts, svith tho object of combining the long iiUi- 

inate fibre-length oharacterislic of some typos with tho WgU-yiddmg capacity oliornoteriblic of cortain othoi types, 
will probably bo commoncod. > 

3. Mammal ezpcritneitlf.— With tho object of studying tho loquironiwits of juto with regard to tho various 
plant food ingredients, will bo conlinitod. These wore eommonced in tho season of 191 1-12, and whiie rcsiilts aro 
not sufficiently* far advanced for definite conelusion, they indioato that on tlio Dacca farm the dovelopinont of jute 
*18 markedly influonood by tho application of limo and phosphalos to tho soil. 

4. Uxperitiienh with Smn Hemp . — ^At tho Itajshahi farm a colloolion of varieties of Sunn Hemp fiom diffoiont 
parts of India are being grown, with tho object of comparing thorn willi llio local variety. This w'ork Will bo conti- 
nued. 

6. rxpenmails 'with 5iifa.— Field oiqioiimonts with SMa liar-o been continued during seasons 1911-12 and 1912- 
13, and ynolds of fibre at the rate of 12 maiindB per acre have boon oblainod, while a sample of fibro giown on llie 
Dacca farm and forwarded to tho Iraporial Institute was valued at £30 a ton. These experiments will booonti- 
lined. 

C. Agavee . — During tho past two years a series of oxiwrimonts with Agavos liavo boon laid down with tlio objn.l 
of comparing as many possible kinds with regard to the factors which deterinino the s*aluo of suoh plants ns fibre 
producers ; — ^ 

(a) Weight of leaf produced por aero. , 

(li) Forconlago of fibro in loaf. * 

(c) Time of fioworing. 

These experiments wilt be continued. 

In addition to tho above items of work, it is understood that tho following will also rocoivo attention 

I (a) Extension of flax oullivarion in Assam. 

(b) Study of rotting of juto. 

(c) Investigation of heart-damage in jute. 

(d) Investigation of fouiccs of material for paper-making- 


FISHERY. 

(T. Southwell, A.it.o.s., r.z.s., r.L.s.) j 

A.—Main lines of mrk and investigation. 

I. Organisation on commercial lines of tho fisheries at Puri, Balssoro nnd the Chilko Lake, bhotild this be 
found possible- 

-H. Lnprovomont ol tank culture and river fisheries; initiation of hotter methods of transporting freah fish 
nnd of curing and baiting, Mhoro these processes are necessary*. 

III. A BoriouB attempt siill be made to induce capitohsts to imtintc fishing in the Bay of Bengal by means of 
steam trawlors. A carefully prepared soheme will bo placed before them nnd the commercial possibilities disoupsod. 

TV. Increasing tho fish supply to Calcutta, together with a lowering of the prices by means of items I, II, and 
111 will bo attempted. 

V. A continuation of tho investigation into tho life histoiy* and habits of the common markotablo fish* 

VI. A continuation of tho cnquiiy regarding tho necessity of initiating fishery* laws, whore tho results of work 
already dona indioato such a necessity, and whero such laws can be given cllect to. 

VIT. A launch wUl ho available about next January. Artificial oulturo of IiiIki will then bo attempted, nnd tho 
'breeding grounds of tho commoner fish locotcd. 

VILL Extendvo propaganda work will be continued. 

IX. Srientific investigations, particularly with regard to the principal good fishes, will bo continued. 

B, — Svhsidiary lines of work and investigation. 

I. Statistics wiU bo obtained for tho yoor 1914-16 foi the reasons stated in tho report submitted. 

II. Enquiries into tho jheel, estuarine, and canal fishanes, will bo commenced. 

HI. Culture of certain tank fish, such as sol and Kot, will bo attcmptc d if possible Ibcse fibh arc linrdv nnd can 
live for sometime out of w ater. They ore considciid excellent eating by Jmdiaiii . 

IV. Question suoh as the following will be invibtigatcd and conpidcicd : 

(а) Pollution of tank and rivers by jntc steeping ' 

(б) Construction of fish ladders whcio ncccBsary. 

(e) Tho oxtent--if ony^to which inland fisheries suffer by roolamation of land for agricultural nurnoses 
changes m tho courses of nvers, etc. 

V. Better organisation of tho fish trade nt tho principal fishing places in the mufassal. 

1914-16**’ attempted by this Department during tho year 


SERICULTURE. 

( Apubba Cookar Ghosh.) 

■A . — Main lines of investigation. 
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“ othorwUD, except by a miorepcopio examination o£ tho 
inttlo ttndfemalo motlife after they die. It is pmcticnlly nsclcsp, except m very rare ihBtnnccs, to expect village rearers 
to be so careful seed. Jrany of them buy seed from Goremmont nucsciics, hut the supply at present 

IB wry limited. It is theroforo folt that tho only tiling that can save tho situation is to hovo aeuflictent number 
of Government nursories, each m tho centre of n gtoiip of rearing villages, for supplying healthy set d to the whole 
Promco. It will neoessarily tnlto some ypara to give full effect to tho sohumc, hut, in pursuance of it, a number of 
central nuiscries wiU ^ ostnbhslied oveiy year. Mining 10144B it is proposed to establish two snoh nuweries. 

(6) The races of silk ^rm that are usually roared in Bengal aro mnltivoltino, producing several crops in a twelvo- 
montli, while European, Chinese and Jnpanoso i aces aro univoltine, yielding only one erop in a year. But tlic cocoons 
of tho J»ng.al Mlfc worms aro smaller, and tho quality of (heir silk poorer than ihoso of the foreign races. Mr. 
Lofroy, Iinpcrinl Entomologist, recoidcd his dclibcrato opinion that no amount of more selection of the local woims 
would enable ua to obtain from them silk of the European or Japanese quality. It is therefore proposed to obtoin 
a hybrid of the European and oliiof Bengal races combining the mnltivoltino charaotcr of tho latter mth tho superior 
quality in the foiincr. lArly in 1912 a Erciioh expert, named M. Lafont, was engaged for thtco ycare for this w'ork, 
but unfortunately liiB health broke down and ho n ab obliged to leavo in January last. ArrangementB have, however, 
been made to continue t lio work, and anoiher French expert, named M. Grangcon, has hicn engaged, uho is expected 
to amve in October next. Like M. Latent, ho haa also been engaged for flirco years. 


jB . — Minor lines of tcorh. 

(c) Pehrine being a highly inferiiouB ditenre, a crop rnired cvin from healthy seed is often infoolcd by germs 
Abounding in Ibo roftrera ojni nttn^prlos mid roaring implements* J1 Is tbercforc propof ed as nn odiicAtivo monsnro 
to s]io%v (liom Iho value of dihinfcction. For this purpose a staff has been trained by tlio SoiknlturalSuiicrinttnclcnt. 
This work willlH* extended and continued. 

(dj Itcarcis’sons uilleonfinUc to ho trained in scientific methods of rearing at tho Bajshahi Scricnltiiral Scliool. 


Wn.—VETERINiBY COLLEGE. 


(Major A. Smith, i.c.v.d.) 

My dutfes a? Princi]ml of thiB College and Controlling oftiter of the Glanders Depailmcnt of Ihia city Icovo mo 
Btilo time forTC’senrch work. An extra officer with special training in research work is badly needed. InveBtipntion 
info such illrcn«es aa are tpecinlly proinlent In Bingal, r.g-, parnljuis in honea (A’uwirf), canker in linrso’s feet (f>«r- 
ealii), and a tliBeose of cattle verj* prcvnlent in Eastetn Jiengal (local name oripio), about which lit tlo is known, in 
nddition to many other discsficK common to flic Whole of India, should he undciiaktn with much benefit to tills 
Iirovinoe. 


2,‘-BIHAB Am ORISSA. 


J.— AGBTCULTimB. 


(G. SnKRRARB, B.A.) 

11 or7; of jirimary imporlavrt . — ^Tho most Important work on iho varioiu farms in my charge is that concerned 
with the further training of the Blaffs (consisting of one Superintendent and a vorying number of Overseere on each 
farm). Tho ojiening of a niimhor of farms and tho necessity of filling tho posts thus creatid with men rnpablo 
of keeping the farm books and ncconiifs has resuHeil in Ihc romesshat rapid promotion of mm not yit sntficientty 
trained. Attention must now bo given to training Ihem; first In ogrioultaral practice ond secondly in accurate 
cxjieiimcntal work. 

Anothf<riinport.mtworkwhichwillheextcrd<'d,itfshopetlintliofiiture,is that of demonstrations of rccog- 
nircdimpros'emonts e,vnitfl out under the immediate control of the Bepartmenf in villages near tho central farms. 
Ccrlain domoiislmllmip, in inrtioulnr of tlio s’aluc of green monurhig rice, have given good results in the past, 
ami these will be pushed rooio vigorously at all eventa In lands adjacent to the hcariqimrtera farm. 


Dumraon. 

InvcMigatiom of prxmary importanee on /Im farm . — Tho principal crop treated is wheat. A ceriain amomnt of 
Improved wheat Iws olreody been Introduced irfo tho noighbciiiing districts, and it is Imped to inctento tho area 
this year. 

Jnvnligatims of teconHarg imporfoncr.— Tho crop of next imporlanco on this form Is rico, and tho work now in 
jirogrtss wall bo continwd. 


’ Uanl'ipur, 

InvcrligatSont of ptitnanj {mporlancc.—'Tho Bankipnr farm is chiefly on nmlroincd rico land, and tlio villagers 
on the similar lands soiifh and west only oecasionnlly gel good rico crops. This makes tho work on the lower un- 
irrigated area somewhat difficnlt but investigotions will Iw andortaken to sec whether transplanting with a smallor 
number ol secdlmos than lhai habitually ttsecl by the cultivators is as safo on nnlmgated areas as it has been shown 
to bo on tbo liigbor CApabirriimtcd Inndft both hero and At CuUacli. ork of equal imporlanco in this diRtrmt is 
that on the rabt crop**. The wlwlo of t\m area prowa good oold Tfeather ciops, the chief of mIucU is gram, and an 
nttompt will bo mndo to select an improved variety o! this grain. 

InvcitigOlioM of nceondarn imporlancr.—A point of secondary inpori anco, hut ono which requires investigation 
is tho consideration of the best implements for woiking tliia heavy olny soil, having regard both to thoir cost and 
to their cflicionoy. ‘ 

At Cuttack the manwriat and cultivation experimenfa on rico will be continued 

Tho 'exhibition work and tjio supply of seeds to jncpiheis of tho Provincial Agricultural Ateocialions will ho 
continued. 

' K 
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II.—AaHICULTUIlAL COLLEGE AND ECONOMIC BOTANY. 


(B. J. WOODHOUSE, M.A., P.I..S.) 

, At pTcsont jny time is fnlly oconpied xrith iho routino Collcgo xrork, bo that it is not possiblo to carry to a con. 
elusion any piece of research irork of jnn}Dr importance. 

1. * OoKcffc.— Special attention is being given to the fitting up of the Mnsoam, provision of quarters for the stai!, 
nd the completion of the laying out of the College grounds. Iho laying out of the College grounds has not been 

.omploted l^foro hecattso no funds have been obtainable for the work. 

Major Works, • 

2. Bofanieal inwaligalion. — Very little attention can non* be ^ven to this branch of the xrorlc oiying to the time, 
required to deal nrith routine. The nork on Soy Beans is howorcr being pushed fonratd as far ns time permits. 
Iho other pieces of n ork arc Mtig biouglit to a conolusion and the results so far attained are being pnblisbed. 

Soy Beam. — [Olyeine Soja) nreio first gronn at Sabonr in 1000 but serious vork on the crop was not commenced 
until 1010 since nlicn the work has been carried out in co-operation with the Agricnltnml Chemist. The results 
of the wotk np to the end of the 1011 season wore incorporated in a Memoir of the Imperial Department of Agii- 
onlturo (Bot. Series, Volumo V, No. .^). Tlio resnlts of recent wotk have led ns to rcconimend tiio Nepali variety 
of Soy Beans ns a crop lor cultivation in the Himalayas. _ At present our work is directed ton ards obtaining an early 
variety of high oil content suitable for growth in the plains. Tho types of beans gronn all over India are also being 
studied. This lino of work will bo oontinnlid. 


Minor Works. 

In 1900 a sot of the vaictiea of sugarcane found in Bengal was collected by tho Agrieultural Cliemist, and the 
work of dctcimining tho oiiaraotors of agricultural value and those of value for purposes of classiliraiion was 
ootnmcnccd in that year • in oo-opcration with tho Agrieultural Chemist who undertook the chemical side of the 
question. In 1910 single plants wore selected of each variety and since then oil observationp have bccn~mado 
yearly on those oulturcs. Tito work is now being brought to a close and tho results obtained n ill probably be 
ready fpr publication dnrmg the cuircnt year. The single plant cultures will then bo ready tor handing over to 
tho Sepaya Sug ir station for tho purpose of making trials of yield on a field scnlo. Sets of the cultures will also 
bo availablp lor dis*^ribution in order that tho eficct of climate on the quantitative cliamctcis may bo studied. 

Tho study of the oultivctcd species of the genus Phiueotus will probably be completed during the current year 
and a pope.* an the subject prepared for publication. Work on tliis crop was commenced in 1010 in oiacr to gel an 
idea of tho systematic position and agricultural value of tho very lagre number of distinct varieties of sced'tiliich I 
foti/id to bo exhibited in Hxhibitiens and of wbioh I cculd find no clear account in Indian pystcmntie works. A 
largo number of varieties have been collcetcd from all over Bengal (as it existed piovious to 1 912} and have been gron n 
in pnto onlturc. 

Tho work on Setana tialieo was oommcnccd inlOOO, as a result of ohscrvatlons on tho variations in size and colonr 
of the heads usually found in a normal ciop. It has not been possible to carry out any further woi k on Solaria ilaliea 
since 1911, when a piciiminary note nap pnblishcd in tho Bengal Quarterly Journal, Volumo V, No. -i n( 
April 1912. Since that time tho single plant oulturcs of tho selected types have merely been carried on. Within 
the species thcroaioa very large number cf unit ohaiactors and it ehonld certainly repay study botanically and 
agricalluroliy. 

The proparaUon of a natural hislorg of the local ^ora for nso in tho Collcgo f eacliing has been in hand since 
January 19U, but tho progress made is slow owing to tho press of teaching work. On completion of tho above 
items of u’ork it is hoped that it will bo possiblo to srritc this up. ‘ 

3. Biological and JlorlieuUural leaching— This will be continued. Tho Botanic garden nill bo maintained 
for teaching purposes. A vegetable garden hos been started with tho object of demonstrating good methods of 
garden onltivotion and will probably ho continued. 


Major Works, 


4. Crop peels . — ^Thc campaign against Agralis gpeilon at Mokamch was commenced in tho cold weather of i 91Q 
In 191 1 1 he damage wos reduced from 10,000 acres to about 3,f>00 by Iiondpicking the early brood. In 1 012 tho uholo 
crop worth over three lacklis was saved by tho use of Andres Mnirc moth t raps. In 1913 tho traps \i ill n«ain be ured 
and further attempts will bo made to find nhere tho insect (estivates with a view to finding a still mor^ vulnemblo 
point m its life history. A compaign against tho same pest on about 0,000 ocrcs at Colgong is bcinc opened in tho 
present year and will probably bo continued. , a t, i > 


The campaign ngnliist the polatn rnolh, nhich appeared in 1007 and has sinco spread all over the Province is 
now being earned on at Banlcipur, Bihar, Bhagalpur, Colgong and Pumca whtro tho mctbiid of storing tho pot.itocs 
under sand is demonstrated. The work is compilcated both by tho appeomneo of fungtisnnd Wtcrial ^sea^s 
winch am being investigotcd hero and at Pusa, ond by tho differences in the elimatio conditions at the different centres. 
Up to the present time the sand m^bod of stOToge has been nnivcrenlly adopted by the cultivators round Baniipui 
ond by a largo number of those at Colgong. Progress at tho other centres has not been so rapid. 

Measures for minimizing tho damogc done by a Tingid bug to the potatoes at Toonia (Betliab) are 
oonttaue‘’ir“'“'" ® P«v«mtion of damage to stored 


under trial 
potatoes will bo 


Minor Works. 

other posts are dealt with by tho issue of Icaficts or otherwiso as they occur. 

III.— AGBICDLTUEAL CHEMISTBY. 
(C. Somers Tayeob, b.a.) 


Main lines of investigation. 

sugarcane.'^ It xrill wntinuo on the folbw’ng Itocs Chemist will he in connection with investigations upon tho 

M ollh. ^tlt, ,1 H. llb„ Ot a. ..i l„ BO... .nd 0 . 1 U.U 
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Tho ttim of tins work U to ottftin information os rcgarda tl.o liroportics of tlio canos giown in tlio Province ro- 
gartling tlicir bchavionr in tho mill, fionie intorestiiig reaultB liavo already been obtained in connection with thia 
wolk wltioli have boon £on\anlcu for information to tho proper authorities. 


(6) jElxaniination of the aalta in tbo juice of diilcrcnt Tariotica grown nndci the name condition, 

(c) On the effect of diflerent niodca of treatment on tbo time of npenmg of tho cone. 

ISxporlmeniB liavo already been earned out in tho post year wbtob bavo given rcBUlts coinciding with those 
obtained by workeia in other parts of tbo world and whioh hove been fonrarded for infoi motion to the pioper 
autbontioa. , 

' 11. Soy Jieans —Continuation of vyork on Soy Bcana in co-operation with tbo Economie Botanist. 

PliiBt altbongb not perhaps of anoli importancoaB tho augarcano investigations, is of great interest and intenst* 
ing icsidts hare been obiained which liavo recently been published. 


Minor lines of investigations. 

1 . An examination of tho rice soils in tho Cuttack district. This is only commencing with the object of deter- 
mining whether it w possible to araoliorato the condition of lico soils of Oiissa by any treatment dilfeiint from that 
which, they experience. 

2. Sudi Tontino analj-sis as may from time to time occur in connection with the general work of tho Depart- 
ment. t 

The Agricultural Chemist is also responsible for the teaching of Clicmistry and Physics in (he Sabour Agiioul- 
tiiral College. 


IV.— AGEICULTDEAL COIIiEGB AND CENTBAL EESEAECH STATION, SABOUE. 


(N. S. McGowan, dip. in Aori.) 

1. The odiieatinniil work of the College will toko up tho greater part of the time as in addition to the three 
lots of rc‘giiLar stiidenia for the College Diploma, two short courses of instruction have been oiKticd for bond fide 
Zcniiiidars and oultivetors. 


Major IVotIcs. 

2. ilaist . — ^Ifive or six varioties of American Mairo hove liecn imported from the Soutiiemmost fllatcs for 
tri.il on tho farm. Comparative trials in yield, resisteneo in the case of watoi -logging ami difforonl methods of 
Sowing will he made liotwecn tlio Jaunpur and local varieties. 

It is hoped to raihu hybrid varieties suitable to local eonditions. 

3. Paddy.— Contraiy to the results obtained in other Provinces and on some of the Bengal and Biliar farms, 

a /ate transplaiitingcif two and four seedlings per hole did not give as good lesults as the local method of six or moro- 
seedlings. Tills cxpcrimciil is being repeated this season to verify last year’s results. * 

Tbo following investigations aro also boing mado : — 

(a) The effect of lione-mcnl on paddy lands, (the Agiioultural Cliemiat is of opinion that the addition of pho>> 
phates is not ncccbsary on the light upland sella of tho I'ami, and it is iicctssary to aceertain if thia 
upiniou also bolds good for tho ]iaddy area}. 

(&) Tlic gteen manuring of paddy with dhaincha and Bunn hemp is being continued lor four yean with a view 
to ascertaining : — 

(0 The interval which should be allowed between two green mauuiinga. 

(li) Tho effect of lime on a green manured plot. 

(hi) The dlffcicncc in oullum of paddy bolwcen plots green-manured w itb Sunn hemp and w itli dhainrha. 

(e) Tho comparative effect of different organic and artiOcial manures. 

(d) Otlicr points 

(1) Wet and diy seed-beds, 

(2) Seed rate per aero. 

(3) Spacing of seedlings. 

(•i) Brood-casting versus drilling, versus transplanting. 

4. 3fuftard. — mnnurial rotation for maize followed by mustard. 

6. I>uta wkeat.— Tbo trial of Pusa wheats on the Fann showed that a good yield could bo expected in South 
Bihar, and the work of bringing this fact to tlio notice of tlio Zemindars and uiiltivntors of tlio Blingalpiir Division 
has been given to the Professor of Agrioulturo. ProUroinary arrangomonts ba\ o bcon nimlo this } car w itli Zemindars 
to put down about 200 acres under tho wheat hi different parts of tbo division, and a comparatiic trial of tiio licsl 
varieties has also been ananged in certain areas, to ascertain if any one variety is more euitabio to tbo local condi- 
tions tbau another. 


Minor WorJts. 


1. The proparation of onsilago will bo continued. 

2. Tho drainage system of tho Farm is holng altered in acoordanco with tlio rocommondations of tho Agricul- 
tural Advisor, i.c., each plot to have on independent drainage system, and following tho method of the Imperial 
Economic Botanist will also have a Irtood strip of “ turfing ” in plnco of “ nils.” 

3. Doop versus shallow ouitivation will bo continued with tbo Punjab or Bajali plough ngainsi tho couutiy 
plough as last sooson’s rosnlts showed that tho former implements reduce tho cost of oidtivation and iiuprovo tlio 
oultuni. 


4. 'IIio potato seed of last year’s infected crop is boing kept 
tioii of tho imporial Mycologist. ' 


to carry out cortohi invcsligaticnB under tlio diioc- 

k2 
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V.— FISHERY. 

“ I 

(T. Southwell, a.ii.o.s., f.z.s., f.l.s.) 

. (A) Main Lines of Worh and Invesligalion. 

I. Organisation on coininorcial linos of tLo fiBhetics at Puri, Bnlasoro muI the aiilka Lake, sliould this bo found 
possible. 

II. Improvomont of tank culture and rivor iishcrios, initiation of bettor methods of transporting frosh fish and 
of outing and salting •where those processes arc neoessaty. 

III. A sorions attempt will ho made to induce capitalists to initiate fishing in the Bay of Bengal by means of 
steam trawlers. A carefully prepared sehomo will bo placed before thorn and the commercial possibilities discussed. 

IV. Increasing the fish supply to Calrutta togothor with a lonwring of the prices by moans of items I, II, and 
III, will bo attempted. 

V. A continuation of tho investigaUon into tho life history and habits of the common marketable ii&h. 

VT. A continuation of tho enquiry regarding tho necessity of initiating fishery law's, wliotc tho results of work 
already done indicate such a necessity and whoro such law's can bo given olicot to. 

VII. A Launch •will ho availablo about next January. Artificial culture of Hilsa •w'ill then ho attempted and tho 
breeding grounds of the commoner fish located. 

VIII. Ktlonsivo propaganda work w'ill bo oontinnod. 

IX. Soiontifio investigations, particularly with regard to tho principal good fishes, will ho continued. 


(J5) Suhsidiarij Lines of icorh and InvestigaUon. 

L Statistics will bo obtained lor the year 1014 to lOlB, tor the reasons stated in the report submitted. I 

n. Enquiries into tho Jhcol, estuarine, and canal fisheries, will bo commenced. 

III. Cultnro of cortain tank fish such as set and koi wilt bo attempted if possible. Ihcso fish are hardy and can 
live lor somotimo out of water. They are considered oxcollont eating by Indians. 

IV. Questions such as tho following Will bo investigated and constdorod : — 

(a) Pollution of tanks and rivers by jnto stooping. 

(b) Construction of fishdadders w'horo noocssaiy. , 

(c) Tho extent to w'hich inland fisheries sufior by reclamation of land for agricultural purposes, ohangca in 

tlio courses of rivers, cto, 

V. Bettor organisation of tho fish trndo at tho principal fishing places in tho mufassal. 

Snoh, in merest outlino, w'ill bo tho w'ork proposed to bo ottoniptod by this Bepartmont during tho year 
' 1014-16. 


VI.— YETERINARY. 

I 

p. Quinlan, i.av.D.) 

Combating cattle diseases in tho Province and testing tho cificaiy of tho diilorent sem and vaccines that are now 
In uso. No time for sciontifio roscareli. 


'' • ,, 3.— TJNIT3SD PROVINCES. *• ' i 

I.— AGRICULTURE, WESTERN CIRCLE. 

(Rai Saheb Ganga Prasad, m charge.) 

1. x;«ir;/.— Comparisons of various types of Amorioan ootton w'ith country cottons from the point of view 
of yield per acre. 

2. SolooUons of American cottons in order to got a typo suited to tho locality. 

3. Trials of ootton passed on by tlio Economio Botanist. 

4. Cnltiration experiments w'ith cotton, maize, groundnnts and jnor. 

6. Arhar scloetion work. 

fi. Variety teats of gronndnuta, maizo, juar, soybeans and jute. 

1. Babi. — ^Variety tests of wheat and gram. 

2. Cultivation experiments w'ith wheat and.gram. 

1, Bold crops.— Variety osporimonts aad ooltivation experiments with sugar-onno. ' 

2. A survey of tho sugar-ennoa of tho Bohilkhond Division. 

1. Other Mpcrimcnts.— Experiments in sheep breeding. 

2. Usar reclamation by flooding. 

Tho above is experimental work. ' 

Demonstration srerk will go on as follows with varieties and methods which havo already preved sneeessful 
1. Wido diBtiibution ol whito-flovorod cotton. * 

2* Difltrifaulion in tlio Teroi ol Boleotod yoHow-lloworod cotton, 

3. Distribution of improved variotios of thick and thin sugar-canes in certain tracts. 

4. Domoustration of an improved method of sowing maizo, 

6. TVidor introduotlon of groundnut cultivation. 

0. Demonstrations to show the best method of coping with tho rioo-hug in Bohilkhand. 



ll.— AGRICTIIiTOIlE, CENTRAL OiRCLii. 

(B. C. BURT, B. So., F.O.S.) 

Most o£ tLo pcriuanont anil mnniirinl oxporiinonU have now l)con discontiiinccl as not boiiig likely to load to 
partner tdcolts oi value ; tno continuous wboat grouing series is being retained for the present with slight modifico- 
tions. 

Co'iwi.— Owing to a inarkot now being guaranteed by local apinnors, Iho groning of aoclimatisod Amoiican 
cotton iswow fenSiuio, It has been shown that tho yield of theCaunporo-An'eneanvarioty w’hon sown ivitli Irriga- 
tion. at Caw'nporo was equal to that of good irrigated desi cotton ; tho local mills placo the lint ns about C fior 
cent. losa valuable than imported middling American, ntul fboir opinion, which is tho lowilt of actual comparslivo 
(ipmnuig trials, is in the main confirmed by the Biitish Cotton Growing Assountion and Bombay valuations. TliOrc 
oppears to bo room for improvcmont in tho porcontago of lint and in uniformity and an attom pt is now being mado 
to select suitable puro linos. Certain roount importationa aro also under obsorvation. 

Tho Aligarb solotfcd variety of deei ootton lias boon found auitabo for un-iirigatod sou ings in part of tho Contral 
Cirolo and is being introduced. Certain other selected t3^pca of dui cotton aro being tested at Coumporo and tu o 
ot tbceo show promise. An atlompt is being made to isolate dofinito typos from certain of flio Bundolkband coltonb. 
Work on tlicso lines will bo eontimiod. 

. — Two Pti«a whoots Imvo boon found to bo suitable for general distilbution in part of tho circle and seed 

for about 1,^0 ootrs is being issued this yonr; — ^a third variety suits tbo submontnno districts. Promising 
Varieties received from tho li/Conomio Botanist will bo tried both on tho farm and also in tho diRtriots prior to 
genoral demonstration. 

Arhar . — An early ripening variety has bcon^ found to bo particularly saluable for districts Wlioro this crop 
is sown with cotton ond demonstrations -with this aro in progress and a stock of pure seed is being multiplied. 

Oroundniiii,- — Tliia oroji is now foirly cstablisbod and is apmoding naturally ond tbore is not mtioli not d for fill - 
tlior domonstration except in now diatriats. Comparison ot differont varieties ond tbo testing of suitable rotations 
And mixtures will bo continuod. 

Jvar. — Certain scloctod typos aro being tested and exporimonts ate in progress with methods of drill sowing. 

Tlio prinriiinl lines of work at tho Cawnporo farm aro concerned w'ith wheat and cotton and tho seed farm is 
entirely devoted to tho production of pure seed of thoso crops for dibtribution together with certain large scale experi- 
ments on the haino orops. 

jfinpranents.— Tho iesling of ngrioulturnl implcmentB is being continuod. Successful results have boon obtained 
with a steam thresher j a good type of uinnower has also been obtained. 

Oral. — TIUBfann is eitiiatod in tho black soil wheat growing tract and is largely dovoted to tho tohting of wheat 
varietk's for Bnndolkhnnd. Successful robuKs have boon obtained with a seiocted durum wheat from Hoshangnbad 
>wliiob is being ibsnod on a conflidorabloEoslo for un-irrigated sowings. Tw'o Puss wheats are promising for irri- 
gated bowings and ore being tcblcd further bnt none of tho common iwlicnts tested so far do w'cll on un-irrigated 
black soils ot tho typo rolumon in Bundelkhand. A soloctod local w'hcat also docs well on tho irrigated soils 
and is being isanod. 

Prom tho oollootion of the Bundelkhand Juan made by tny predecessor a number of promising typos have 
been ibolatcd and festod and tiio distribuiiun ot tho best ot Uioso has now begun ; this w'ork mil bo continued. 

A small portion of tho farm issaitabioforooltongrowlngand tbo teatingofsolootod desi cottons for suitability 
tu Uumlelkhand is in progress, llxiiorimonts aro also in progress with noundnuts, arJiar and gram. CuUUntion 
oxpe-rimuntfl on tho typioal Bundelkhand soils and on tho oradicntioii of Ians are lining continuod. Very dofmito 
rtonlts have boon obtamid by growing wheat and gram in rotation instead of mixed and tboso will now bo demon- 
strated. It is becoming more ob\ions every year thot Ians con bo kept down by ronsonaWy good cultivation if oneo 
olcarod by dnop plougliing but to do this on any largo soalo nocoBsitates tho uso of moilianu al mcana and it is 
hoped to take this question up. ' 

Afarra.— Tito equipment of this farm is now* foirly oomploto ; it is situated in a now eaiisl area which from 
next 3 car w ill obtain hot weather irrigation ond which is suited to sugor-cano cultivation. Proliniinory oxiierimonts 
with loco! cones and with eolottod varieties recommended by tho Agricultural Chemist have been modo nnd sotis- 
factory yields obtained. Tlio boat vorietios will bo Issued ns soon ns water is available. This tract is also 
suitable for growing inigaled cotton nnd this will bo taken tip ns soon ns irrigation is nvniinblo j somo preliminary 
exporiments aro in progress. Vorietios of wheat oro being toslod for suitability to tho “ X’niwo ” trnot and 
oxpoiimotilB with groundnuts ond juars are also in progress. 

J}'>nonslratio 7 i fams and diftriet teork . — ^As will bo Inforrod Uio principal domnnsirntionH nro coimootcd with 
Amoiiton nnd solcoted desi cottons nnd motlioda of sowing ; Pnsa wlionts, early arhars, solootod junrs and groundnuts, 

Vho demonstrolion ot suitablo implomcnts is atoadily continued botli in villagca nnd nt Agricultural shows. 
Tho introduotion of Jntinpnr maizo in two distriets is being contiiinod. 'Ibo supply of oidinary wheat sned in Bundol* 
klmnd is being direonUnuwl from the present year ns the wheat area has now axipronnhcd the normal and there is a 
nifficicnt siqiply of ordinary i-icd ; tlio organisation cafabliEliid is being utilised for tho introdnctioii of tho 
BolcoleJ darum wheat oirtndy riderrcd to. 

'Jlio Contral Cirolo does not inoludo ony of tho lorgo augar-cano tracts but eonsidorablo quantities of cano 
(about 30 tone) of selected varieties have been supplied lor bowing { os a resiilt of demonstrations, a number of 
(briio roller ettno nulls have been sold. 

Ilemonstretlons ot tnotliods of potato storage to avoid loss by tho potato moth nro in progress in tho rnnuklio- 
hod dihlriut whero tho losa ia lionvy. 

Most of tho demonstration work ia lioiog canriotl out in coniunciion wltli Co-oporntivo Soiiolics who aro also 
tho best distTibulors of impiovod iinplomoiits. One distriot as>.ooinlion is doing good work nnd a number of 
individutti Zemindars nro canying out small demonstrations under our huporvision. Advanlogo is also being token 
of tho co-operation of soino of tho larger Court of Wards Estalos for tho iasmi of tcod— particularly of wheat but 
also to a less extent of cotton nnd sugarcane. 


III.— AGRICULTURE, EASTERN CIRCLE. 

(L. C. SiiARMA, M.R.A.C., P.A.S.T.) 

1. Eseperimenial Investigations. 

Chops. 

Si((;rtfc«itc.--Tho molhoda for improving migar-oono consist of i— 

(ff) Trial of ouUlvotion oxporiments siioh an seed roto ; ordinary i». improved onltivntion with a view to 
Abtorlnin whieU mothod could Hoouro tho highest profit on tho crop With tlio minimum oxxHmdituns. 



fo 

(&) Trial ol mriotics in order to test their relative merits as sugar yieldors in addition to the mannrinl oxperi* 
ments will ho continuod. Slow and rapid ripening varieties of sugar-cane as well as oorlj' and Jalo. 
varieties vdll bo fitrldiod. Ashy Mauritius gave 101*6 mds. of pur pet aero. Somooftho thlu vaiioties* 
too ga\o very satisfaetory results. 

H’htot. — ^Vaiictal experiments with this crop to detonnino their suitability to the locality, in addition to the 
seed rates, oorly and loto sowing, and the green manuring vcnu$ i illow or farm yord manure with this crop will lie 
continued. Musaiinmagar variety always gave tho bc«t results but as it needed one or two moro inigations (not 
ordinarily available in tho b^stern dwtneta) some of the Pusa wlieats were also tried — ^Nos. 12 and 8 which gave 
tho highest outtnins of splendid qnalily of wheat Tcquiring less irrigation. A big demand for theso varirliLslias 
already been jumped up. Theso varieties will he tried on n much larger scale this year. ~ 

Fadiy. — ^Tho methods of improving paddy onltivation consist of (o) varietal expeiimenta (to determine their 
suitability to tho locality ), {b) seedling experiments (tho transplantation of one, two and three seedlings of hantraj 
variety will ho compared to ascettain which process will prove mote profltahtc), and (cj spacing cxiH-riments (trans* 
planting 4, 6 and 8 apart of one seedling in one set of tho ])lots, of two seedlings in the second, and of Ihrco seedlings 
in tho third to determine which course will give tho best results]. 

All these experiments will he continued in addition to tho mnnurial experimenis with this crop. Only those 
mnurcs whioli can easily be obtained will bo tried. 

Cotton, — ^Varictol experiments witli tliis crop in order to determine their suiiahiiit}* to tho locality wiii ho con- 
tinued in addition to tho early and late sowing spcclaily of tho Buri cotton variety which gavo very satisfactory 
results in tho year 1912-13, Better Ksults aro oxpectra this year. 

Oroundnuls, jilaize, Polatou and BoAty . — Tho varietal experiments wilii these crops will also he continued. 
The oh]cat is to determine their suitahility to tho locality.-* .iaunpur variety of Uiaito is getting very popular 
with the oullivatots and tho demand tor its seed is very rapidly incKosing. 

Dariccling potatoes among the MSI varieties and Phvbta and Madrasi of FarruUiahad among the local 
varieties hove given the highest turn. l)ar]uelmg variety also appears to ho a icsistant to the hot wcotlicr and 
potato moths to some extent. 

Sann Mcuip.— Vorictal experiments with this crop to determine their commercial qualities will he continued. 

iriscollancous ctops suoli os Jaunpnr Bajra, Jnar, and early Arhar, etc., will ho tried in rotations with other 
crops and also as mixed croppings to ascertain which of tho methods is a moro paying eoncem. 

n. — ^Trinl of improving alkalino lands and ravines so ns to render them lit for growing trees slieli as Mohnl, 
Jllahua and Sheuham, and some specified craps will ho continued. Babul, Mahua and Shcesham trees that were 
planted a few j'cnra ago nro doing very well so far. ' 

in. — ^Hot weather cultivation with wheat has proved very profitable in various ptnccs in tho Eastern Circle. 
It will he domonsttated on a larger scale in suitnhlo places. 

IV. — Distribution of selected seeds tlirongh the ogenoy of Seed DejAts will ho continued. Only those seeds 
are distributed which can confidently bo rvcomincndcd os an improvement on the c.'cisting seeds. 

V. — Agricultural demonstrations svill ho given in vorlons places on tho following 

(а) Lnpiovcd implements. — To get the culUvafots famfliansed with tho use tbeipof. 

(б) Eiadicalion of rarilf iceed by ploughing up the land srith Watts or turnwiest plaiighs, picUng cot tho 

xcots and runneia o! the gmss and Wning them on tho spot \rill he continuod. 

(e) Cultivation of tliiok varieties of sugsr-cano in tnnehes, and 

(d) Introduction and extension of improved crops in tho localities where the results of our demnnst tat tons 
proved successful. 

VL — Mufid-ul-Mazarain, This is a monthly Vernacular Journal issued by tho DcnaTtincnf. Creol eftorta 
aro being made to make this Jonnial a valnnUe one and populor with liie Zemindar* ami tho culUvatcw. 


IV.--EC0N0MIC BOTrVNY. 

(Audbew Wh.so», M,A., B.So.) 

(1) A continuation of tlio cotton investigations now in progress. 

(2) A continuation of tho wheat investigations now* in progress. 


V.*-AGRICDLTURAL CHEMISTRY. 

I » ^ 

(G. Clarke, r.I.C.) 

work^ltintiTh S ^n?.S WoXnS “ ^ 

4 ?.*{,“ equipment of tho Sugar Experimental Station at Shahjahannur. The coliecliisri and 

hoiwtton* s«th “ connection with tho canes of the Aligarh atation will U continnid tliis j-car in colla- 

Tlio aboTo aro tlio priaoipal lines ol 'work. ’ 

Wl. J!*” Phosphorus compounds in cere .is wUl be conlinuco with sjiecial relation to Indian 


VI.— YETERINARY. 


(C. W. Wilson, MJl.C.V.S.) 

1 Slain lines of investigation ; 

(a) Cattle. 


Applications cf opUthataiJtcrt’^mth con“^^^ tcbercidmjcst can bo safely applied, 

(b) Hoiacd. 





71 




* i 

Surra, Dourino, JJiliary fovor, Kumri. < " 

(f) PonUry. 

SplrorhotosiA). f<A(I-oIiolcin. 

2. Sul>stcllnr} Jtiic4 of iUTCSfigntioit : — 

(fl) Cattle. 

Tho oxtent of which tlm mommarj' qlntwlB of milch cottlo ato affecU d Ith tulxsroulosis. 

Ito doftnito proc;rotnmo of work relating to ttihcroulosm can bo given since piovious sanction from tho Local 
Ooroinmont will have to bo obtained liofore any investigation can bo made. 

The work in progroAn will continue on tho same linen with further attention to tho supply of suitablo oattlo for 
breeding purposes and in nddilinn steps will bo taken towards practical uno of tbo Ivnowledgc obtained fiom tho 
oaperiincnts already made for tho improvement of tl.o wool of eonntry sheep hy crowing with merino rams. Con- 
siderable time will bo spent in improving stud bulls now being isnueil from tiio hlanjhm cattle form and also in tlio 
taking np of and ntocking of tho now ly acquired farm at Sladhorildiand in tho Muttra district. 


4.—PIINJAB. 

. i 

1 

I. -GENERAL. ’ ‘ ' 

««> 

(W. S. Hamilton, B.A., I.C.S., Dutncroit or AomotiLTaiiE.) 

Tile'll* programmea iudlo.tte in outline the work taat will be done. There is in existence a separate detailed 
programiiuict cotton work. Itimiot know nwhntistho teat ba nhichtodntenninowbctbcraiinoofworicis'‘mnin *' 
or ** tubtidiary,” Tlioso which appear to be mam ** have been shewn in heavy tyiia. 


LISTRICX WORK.* 

J. Dmonslrations of implements and mctJiods of cultivation. 

The V have liccn gia en for some years past in aeaen.l dwtrirta, iiolh in Zemindars’ own Helds and in fair grounds, 
Tliey will Is* eonllnued, iitoro esjK dally in the six distrieis in which agriciiUural nssociationa hoac lx>cn farmed. 

(1) Plow ijR*.— The Jtajah plough is appreciated by pioplo who can afford it, espieially when tbeir land la ninth 
overgrown with gran, 

. The Jf< »r<iH jtovgh {Raneomea, Sima and Jefferies) is cstablWiing Itself liy its light draught and iow price. 

Th'* steel b.ai plough (Rnnsomes.Sims and Jcfreries)i« being used in a few pinres for deep plongliing for sugarcane. 

(2) fforroiM,— Spring lined harrows have been sbtwn to tho people but their heavy draught and cost liave 
preiintwl iniTchnseri romnig forward. 

CAofn /miroiM.— ■roiiy-cight ol thej-e have hetn lent out lor hai rowing young wheat, harrowing land planted 
with suparuiiie, and g>uicrally bteaking the crni't, but they have been succei*ful only hi light lands. 

Borae IcCer A/irroir* will be given out on trLil In the coming year. * 

(3) 'flit* sowing of cotton and niaire in linos and Inter-tillage hove lieen demonstrated. This will bo continued. 

2, — Scad production and distribution. 

(a) Modciately largo land-owncn, in the anas whwe the seed is to b«* di-itiibnfedliave been selected ns seed 
grow’eiB, and ceveral luindrcd acres of eotten seed (O. sangirinoMm and American) have iK'cneown tins tear, and 
sever.l1 hundreds of wlieat serxi (ehieliy t j fie No. 11 In Ljallpiir and types Nos. 13 and 1 1 In Jnllimdur Uimlaspnr 
and lIoHhiarpiir) will be foynx next Jinrvi si. This system will bo det rlop<*d. It h liofud that co-ofierotivo societies 
in etiilablo tcntrei will biij up tbo sied and dJ“lnlnile it to their members. 

(f») The Pepartment has (aktn ov«r control nf the lo calhd 6.iigo<lba seed faini, which will in futim* bo n«cd 
tortile pntposo )ndic.i1rd in its name. It will lie tbo bead-qiiarUni oi an ngricultunil assistant who will assist and 
adifso eultivntois lit the iicighbouriiocd and give demonstrations. 

3. — Methods of converting the c'dfivator. 

(o) Afwieiilluml nwoelslions of fiO or CO jierrons, mostly' iiii mliers of co-openstivc societies and self-cultivating 
own-M, hi re lieen ferroed tentatively* in six dii-tricl«— as many as can lie worked with tlie present staff. Rich 
luemlier in required to cany out in his pmi land some iraprovcmcnt recommcndcil by the pcjwrlment and to report 
results. Implements nro In some enscs Iml out for n year's tilnl. An ngrJciiltiiial ntfiflni,t tcnis irurd lo fro 
that proper work is done. 'Jhe enn’tilution of the afpouatlons will I c lomolidatrd ard the awruni of woik gisen 
them lo do will be ineria<-ed. 

(h) In two dislrici s small blochs of land wore taken over temporarily and cnllh ated by the Pcimrlment as demon- 
afration plots in ttio growing of wheat. This will ho continued. 

(c) About 20 acicp of land aro being taken on lease for fiso years in the Attook district and will bo worked as a 
demonstration of dry farming esjiecinlly of wheat. Pemonst rations will be gi\r n in the^noighhoiu-hood. 

4. — Wheat and cotton surveys. 

The predominant wheals in the districts of IToshinrpiii, Jullundiir, rerorcporc, Giirdnspur. Oujrnt, Jhelum 
(parts), Altock (parts), Montgomeiy* and Lynlipiir and the |irednniinnni types of cotton inl.yallpiir base 1 len airci. 
tained, Tlio survey* will be undertaken gradually In all tho districts of the province, 

S.—Jteapers. 

They bas'd been found economical and nsc ful for canal colonics, but many aro lying unused, as it is more pro- 
fitable for tonoiits I o cmjiloy tbeir relnt is cs lo bnnd-reap tho crop. A class is held niimiiilly at Lynllpttr. 


Alt AIM mr in lines of work. 


* 
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6. — Steam threshing machinery. 

> * 
Somonatrations of steam threshing wore given this year. Bktaa. uns good and groin unbroken, but i ho output 
' of dressed groin nos nndcr 10 mannds an hour. It is hoped thot with a 42* drumtho onttnrn uill Iw improved, 
and it is proposed to try a thresher of tliis sire nest j oar. 


- 7. — Well boring. 

There arc 20 plants in operation. Tiioaimof the rrork is to improro the rvnter'Snpply in existing noils. 
Fhooperationsworostartedin 1010, and till the end of Juno 1013, 425 noils had been bored and the sup 5 ily increased 
in 214. The norkn ill bo continued on the same lines as before in localities nhero successful results have been 
ubtained. This work n ill not bo satisfaetorily carried out until there is an agricultural engineer to control it. 


‘ , II.— AGRICULTURAL CHEMISTEY. 

/ (J H. Bahnes, B.So., j|?.LC., F.C.S., A.R.I.P.H.) 

1.— ADcali lands. 

The investigations oarried ont up to the present on the nature and extent of the sterile soils and the phjsical 
causes which lead to their production indieato washing nilh nater combined uith ndegnato drainage as a rotional 
method of euro. An cvporimcntal farm is to bo started at Karnala of some 140 acres, about 40 per cent, of which' 
is sterile with alkali salts at present. Tlio land is to be molo-draincd by machinery and w ashed w ith irrigation w atcr. 
Full analytical records will bo token of the changes effected in the soil, with special rcforoncc to fixing tho lowest 
limit of washing requited for successful plant germination and grow th. This w ork w ill commence in the cold w enthor 
of 1913-14. 

2. — Sngoxcane Survey of the Oordaspur District. 

l^c analytical survey of tho canes of this district, tho sugar contents and ripening petiod will bo carried ont 
for a further season so ns to sceuro continuous records for a period of three years and obtain some idea of the nTCrngo 
composition and eliminate to some extent tho factor of seasonal variation. Tho main object of the w ork is to pnfn 
some knowledge of the sugarcancs of one of tho best sugarchno districts of the province, and to see bow far they 
are suited for centralised sugar production. I do not consider central factories poosiblo in this district with tho 
present canM. In addition to this, however, valuable information is being obtained on tbo nature and quality of 
lutberto little known canes and tho mechanism of tho ripening process. 

3.— Canal seepage. 

The results obtained so far on this important investigation seem to show that tho rise of the well w atcr level 
throughout the colony is only partially duo to what is termed canal seepage, and con only bo temporarily and parti- 
ally checked by lining tto canals with a water-proof layer. The inference is that wnter-lDgcing o\ er tho bulk cJ the 
colony IS ineritablo. Tlio lino of investigation being followed is a phj’sciol one, tho phjsicnT condition of tho soil 
gases and of tho air in oontact with tho soil being studied. 

Tho work will be continued for a further six or eight months to confirm and extend my present results. 

4.— Analysis and advice for the Department of Agricnltnre and Industries. 


5 . — Preservation of the stored grain against weevil attach. 

. obtained up to tho present show that although sulphur dioxide destroys tho w cevil, it also injnriouslv 

Shfx'wn benzene is dongorous for killing uccvil in stored grain. ^ Carbon 

f 1 *^ V ^ ®°>n° tbn germination of tlio gram lios also been affect cd. I'lirt her 

Mr. Grose, tlm SupernumCrarj- Entomologist, and 
classified imdor thisliendinc.andthp method of 

appljing tho treatment so as to render an effcctivo cure and nt tho some time Icovc tbo groin und.vma'>cd 


NEW WORK. 


6.— Nitrogen valve of Punjab soils. 




as time 


Subject 0 in last joor'a programme (the snliie of tho silts ol tho Cliennb nni? li.nl.™ i — i , 

;imo and staff cannot ho spared from more important work. ! rnen.) hos keen dropped 


III.— EC0N05IIC BOTANY. 
’ (S. Miuje,, MA., B.So.) 


Small plots of tho Fnnj'ab wheats classified 
nrei for demonstration to students and in 


1.— Wheats. 


«.ordcr%pXuuresecn^^^^ 

Tne survey work on wheats in the districts will bo continued In™ the types if required at any future time, 
have been found in connection with tho obove work. ThX whentn^r “f " -Ti® I’*'®' '^awilicd 

^ •• wheots tcing classified and will in duo conrao 


-V VIIU UUQ VC WOrK. 

bo tested as tho wheats already classified have been 
as far as time mil permit. 


„ ~1 V V V S uuiasincn nno will in duo conrao 
Some work bos hcon done on crossing and will bo continued 

2.— Barley?. j ; 

• Conslderahle interest has been arousml nf i.. i .. ^ 

Sn'i'wL " ooUeoWon of barleys from the prii^Sh'^rier P“f- 

on the Lnyallpur experimental area in the oast seaion nnrf i,. These were mown 

uig and agricultural purposes in due eoK ^hoy will he tested fwS 

\ 
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5. — ^Native cottons. 


Tho nativoooltonB collected ia 1009 from the dilTercnt dhtriets of the Punjab and NoMb.'Vrest Frontier pjovinit 
liavo been classified after the eystoni adopted by Professor Gatnmie, and tho following cottons have been found s- 


Oenns. 

Spoeles. 

Agrlcttltarnlnco. 

1. Qossypluta 

• 



Sxuguincam 

• 

• 

« 

• 

Lent broad lobcd. 


2. .. 

• 


• 

It 

• 


» 

. 

» natr6V7 „ 


3- p* 

• w 


« 


• 

« 

• 

• 

Variety minor lest btoxil lobcd. 


4. >, 

• • 


* 

•1 

« 

. 

* 

. 

h „ narrow „ 


G. ,, 

• • 



nerbaesnm. 







fla |> 

» • 


- 

laaieum. 







7, .. 

• « 



■1 

• 

• 

« 

w 

var. Ualllsont. 


B* u 

• • 



Ncglectum. 







0« II 

« • 



!• 



* 


var. Rosas. 



The types haxo been examined by Professor Gatnmio and the aboxe eloBsificnlion lias been confirmed by him. 
Further work of soleoting and fmproTing cottons xvitbin tbc*c types it going on. The n ork non in hand of cemrannE 
and testing the agricultural raoes nith a vien to discovering nhich nill bo most profitable to the Zainindars will bo 
continued. A pure variety of Oosst/ptuiti tatiffuineum has been handed over to the Professor of Agneiilturo. It is 
hoped to hand over aomc one or more xarletics of Qoftppivm indfoim and nrpierfum during the jear. 

The XX ork in oonnoction xx ith crossing of cottons xx ill bo continued os far as tho timo will permit. 


4 , — ^Dharwar American cottons. 


Some selections of neellmat iscd Bharxi ni American cottons much superior to xi hot is gi oxx n hy ordinary Zemln- 
xlars have boon handed over in tho past j cats from the botanical section to the agricxxUxxTal section. Work on selee- 
tion of those cottons and of acclimatization of some recently imported Upland Amoriean cottons will he continued. 


S. — Date palms, 

Gomo fi,000 Arabian tree.s bavo licen imported and planted, chlcfiy in the xxestem side of the Province. Some 
Arabian trees planted in 1010 at Lyallpur horc fruit in 1012, and they, xxitli several more of these trees in Multan 
and Muzafforgarh distriota, are hearing fruit tliis xcar. llio xnrictic.s of the trees already imported xxill bo deter, 
mined and their relative auitability for tho Punjab xxtil bo asccitoincd. More trees xxill bo imported if it is found 
tliat they arc wonted— 

(o) for model date plantations in Ibc xxcslern Punjab} 

(li) for sole to privofo iiersons and other departments of government. 

Aniemoirondatociilturoisinlhcprcso.nnd ax'tmoeulnr^ition of it xxill ho issued ns soonns possible. Bemoi,* 
strations hax'c been and will lie gix en in the art of hand pollination and otlicr points connected with date culture. 


G,-^ram, 

A botanical curvey of the groms of tho Proxinoo will be made. A collection of grams from all districts in the 
Punjab Is being made this season. 

7.— Maize. 

A number of vnrietios of moire liovo been colleeied and xxrll be* tested with a view to discoxe'ring which arc tl o 


b(Bl. 


8.— ‘Miscellaneous. 

SoTcral other exporimenta in hand xx ill bo attended to os for os time a nd stall xx ill permit 


IV.— ENTOMOLOGY. 

(Laia Madan MonAN Lai., B.So.) 

, i.— The Sugarcane Moth-borers. 

Investigation of the kind of borer prevalent in each Iract : study of those borcifl. 

Tho most ficrious of them appears to ho CltUo Simf^a Bntl, which attacks young onno sliools. EcperimenfH 
hax'O shown that the replar cutting out of “ dead hearts ” is vnliiablo against this pest. ISflorts will bo iiiado to 
induce cnltivntors to take to it as a regular agricultural praotieo. 

Ibo comparatixo liability of ibc principal varioUcB of cane to attaoIiB by borers xxill also bo determined. 

The Cotton BoUworm and its parasites. 

TJic life histories of the cotton bollworm mid its parasites Jmvo been Bfiidicd. Parasites (Mogat Ltfroyi) are 
laofl at Lyallpur and sent out m pnrai.Uo hojtes to distriota xvhero llicrc are serious oiilbreaks of boHworm. 

This work will bo t'ontinued. The inlluonco of rain and drought On the development of bollworm in cotton 
w ill bo further inx csligatctl. The prnctical means of Utstrojung bollworm besides tho artificial introduotion of para- 
site's are 

(1) Plucking olt tho early infected buds, flowers and boils. Tliis is a tiresome operation. 

(2) Shaking tho cotton plants by a drawn ropo or otherwise, so that tho worms may fall down, and then irri-. 

galmg BO as to drown thorn. (This oiwration is carried out by iialuro when tho early monsoon loins 
aro good.) 

The,f)a will he taught and pracliserl as far n« posflihle, 

T» 



74 


3, — Sericulture. 

H)o Earopcnn rariotics of BifkvomB iiaTO Imsco profita1>Iy reared ia now localities by Zamindata. Xhi* industry 
« fl rcceire close attention, and 'mil be strcngtiioncd end extendod ns n cottogo indnetiy under supervision. Effort 
vrill bo mode to popularise it by introducing it nniongst boys m suitably situated primary rillngo sobools. ‘'Arrange- 
ments ore in progress to secure tUo timely and regular incubation of seed. 

4. — Investigation of the crop pests at the J/ydlVpur farm and the testing of remedies wherever 

possible. 

6. Assistance will bo given in coping witb outbreabs of insect pests in the districts. For llio next couple o 
inontbs, time will be spent on lomsts whicb arc gniung ground in tbo Erortnoo. 


V.— AGEICDLTUEAL COLLEGE AND CENTRAL EESBARCH STATION. 

LyALLFTO AGRtC!tII.TtmAL STATION. 

The following work, wliieli is n|ri>ady In progress, will bo oontinnod e— 


i.— Manaiial and rotation experiment. 

{For details see Annual Jteport Jor lOJS.) 

Up to date the sugarcane crop bas benefited from combined dressings of orgnnio and nitrogenous manures 
Tbo residual voluo of tbo manures bos been felt by the maize crop in the next year, but in tbo third year after npuli 
cation no residual cifeot is notiecabla on tbo cotton crop. ” 

S.—Manarial experiments with sugarcane, maize and cotton in kharif series, and gram 

wheat and toria in rahi series. 

iais oxporiment bas been in progress for only two years, and accordingly no conclusion can yet be drawn. Thi 
objeet of ae oxj^iment is to stndy the bcbaviour of tlio soil with regard to manure end to ascertain wliicb niAm.n < 
or oiomonts of plant food aro most lacking. « 


Sr^Trial of wheat vartelies. 

Ty^ Nos. 8 to 26 wore grown last year; types Nos. 0,11, 13 and to a loss extent 1C being grown on larct 
areas. TheconolnsionotnvcdotuptodntoMtUattypoNo. 11 is tlio most suitable wbeot on the wbolo for Iht 
colony, Ita seed Sb fkia year to bo muUijdicd on aeod fnrmfl. 

i^e Pnsn wboats undw trial have shown no buperiority o\cr Pnnjnb wheats. Puso No. 2 is of very nict 
quality end bttsyioMed well ; it is bonovor a bcanilcss variety ond is thus unsuifed to tbo colony. Pnsa No. 0 I 
Aas sbowB itself infonor to Punjab No. 0 and will oonsoqnently bo discarded. Olio remaining varieties will Iw grown 


TRIAL OF COTTON VARIETIES. 

4, — Country cotton. 

Hultan cotton (Oosjypium sauguineum] Imown as “ form selected ” bos continued to show itself snnrrinr 
the mix^ crop gro^fa the colony. One hum^ acres of seed farms hnvoTbis v^ bwn sou^f^L m ^ 
cation of seed. Of tbo types handed over by tbo Economio Botanist for trial onWer orcas a^brMd.lMfS strata 

aL Sw wTrfaftT ^ J*'* constate oS bS 

and aarrow-loafcd plants. A lurOicr tnel is bomg ghen to this variety. Next year the Economio B^nistu^ 


5.— American cotton. 

TboffirerrofZ“cotCw^ra desL^dl^^^^ « «"> '««« ^riety. 

except to a very alight extent, was earlier fbonXi and ^Ided mndi Wter ThJ”cnStita« S a** 

IS being taken up by Zamindars on nil sides. Four hundt^ acres of seeJ fnm» n ; ^ 1 cctton 

A few other types of American cotton handed V* 3 F. 

They aro being le/tcd against No. 3 F. and of tbest No^ m F ms F show m%\ proi^S? ^ 

Comparison ol desi and farrow taming ploughs. 

tFbo laDd on wbicb tbiB t>nal jb boinc ca^ied out is tmAvrtn 5 f* imftiif-aw j ax w 

2 ;™ .j mii™ |»1 b.v. ..a m ft. S 


/.—Hot weather versus tains ploughing for wheat. 

will bo continued. The romarls'mn^ta tho'premournaromDh^ ploughing. The trial 
apply h(M also, though to a less oxtont. Tbw oimrimcnt Itao^lill Im ™cvonnc6a of tUo oxporimcntal plots 
show a sbght moresso during tbo last two yoora of traMfcired to tbo now areo. Tbo rclulto 

idnced on thorn. *’ *>0* weather ploughmg, though liltio rclianco can bo 


&— Green Manuring experiments. 

hgbt&^'’Tftra“tiMrtogX«ated'ta^^^ “ moans of inotoasing tho fertiUty of 
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VS 

V . — ^Trial o! new implements. 

wiH Jic eottlitiued. 

The Bajah plough and tlio epriiig lined oultivalor oro tho main implemcnte ot oxdliTation on Iho fanu. In 
addition to these Planet junior horso hoes hayo proved of greal value in keeping down weeds in tho cotton crop and 
in innlcliing tho unrioco alter irrigation or rain. Peg tooth harrows have boon useful for working land quicluy to 
a tilth and for harrowng crops. 

The following work of minor importance wdl ho continued: — 

lO.—Siibsoiling for sugarcane. 

Up to dato little hcnofit has been derived from sub^soiling. This will bo continued. 


11. — Cattle feeiing experiments. 

Bough feeding trials have now been in progrcM for two years. Tho number of eattio how over at Lyallpur which 
can bo used for such trials is small, and consequently tho results arc not of great value. Cattle fed on cotton cako 
have this year kept in ns good condition as grain-fed cattle. Tho trials will bo continued on the dairy cattle. 


12. — Poultry breeding. 

Exotic fowls ha\D been a failure so far owing to tho enormous mortality in the hot weather. It has been decided 
to limit work to the study of four variolies of oxotic fowls, viz., Bose Comb Minorcns, White Orpingtons, White 
Wj’hiidoifcs, and Buff Orpingtons, and to holcotion among deai fowls, a number of winch were bought recently 
nt Giijar Khan. 

Tho following now work will bo commenced s — 


13.— R. shidy o£ the water xe^oixements o£ crops. 

The scheme tot an improved wa{cr<our30 with modules for tills work has I>cen saiiofioncd, and it is hoped that 
the work of aligning tho water course and putting in the modulos will bo iinished in time for tbo next rabi crop A 
square of land has wen laid out into plots with a view to using it for this work : 


“ Dairy. 

A small dairy and a cow byro for the accommodation ot 20 cows arc on tbo point ot completion. This is prim- 
arily intended for tho teaching ot students. A square of land is being laid down to gross for tbo cows. In tliis 
square pasturo oxporimonts will bo commenced with a view to test different varieties of grass and to ascertain the 
effect of dliToront numbers of waterings upon the quality of tho pasturo. 


VI.— AGRICULTURE. 


Gdbdaspub Aobiodlturai. Station. 


1. — Crops. 

tVhral . — Tho aim is to find a suitablo typo of wheat for barani (nvols. So far Nos. 13 ond 14 and Pusa Ko. 12 
have given good resnlls, nnd Ibcso will be thoroughly tested on a largo area against caeh other. 

Stigareaw. — ^I'ho trial of sugarcauo variolies to find tho most suitable ones for tho district will bo continued. 
A number ol verictios were grown lost 3 car. Only promising ones havo been retained ; others discarded. Different 
methods of planting have been tried this year to sco what effect they may have hq counteracting tho present ten- 
denci of tho crop to lodge. They arc 

(1) Java system ol trenches ond ridges ; 

(2) ridging ; 

(31 flat (o) 1' 0* distance. 

(b) I' 0' 

Different numboni of sots per aero havo also been tried. This will bo continued. BesuUs for tho j'cor 1012-13 nro 
not out yet, 

Wl'ito ants arc bod on the farm. Esperimontfi will bo conducted to obeok their aitacliS, Late sowingSt appli- 
cation ot ttudci oil emulsion ond irrigation will bo tried. Sowuig whole lengths of canes did not prove a success 
this year, os white ants instead of attooking through tho sides ato up tho buds. 

Thick voriotics will be again given a trial. They were practically a failure last year, owing to tho bad altnrk 
of white ants. 

itaize . — Experiments with tho diflcicnt methods of sowing, broadcasting veniui drilling, drilling behind the 
plough, and sowing on ridges will he continued. 

Cotton . — Cambodia cotton, which bos proved a faihiro in Lyallpur, has been gro^m for tho first timo this year 
to find its suitability for this district. Some cottons are also grown on tho farm for tho Economic Botanist, Punjab. 


2.— Implements, 

Bajah plonghs and spring-tined harrowi. continued to be tbo main implcmentb of cultivation. Lover Larrows 
will be given a tliorougb trial for harrowing young wbeaf, as chain harrows hove not proved heavy enough OAcept 
in light land. 

A out-away disc harrow wns tried foi hoeing surgarcano. It is no good. A now harrow for booing sngnicanc 
is expected from Bansomes, 61ms and Jefferies of Ipswich, and will be given s trial. 

Improved Jal plovg% (rosnnfacturcd by Bansomes, Sims snd Jefferies) will be tried to see how* far it snP 
Punjab soils, as the old ono wan very unsuitable. - . , 

» •' 1 , 
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d.— CnIHvation. 

Expcrimonis nntl investigations as to tho possibility ol increasing tbo ferUUly and moistnro capacity of batani 
soils are to bo continued, , „ 

Hot sreather plongbing twiw min ploughing Trill bo tried to see tho oQccl of siunmcr cultivation, j 
Hci^ ploughing and shsllovr ploughing experiments tv ill bo eontinacd till conclusive results aro obtained, ,In 
the last tvro yesrs deep ploughing has given good results. 

hYcqncnt ploughing throughout the hot tronthet tetaua our farm standard (ono ploughing after tv inter rains and 
harcoTving tbrou^out summor) Will he compared. 

4. — Inter-ouUure of maize and sugarcane. 

Intcr-culturo of maiae and sugarcano fcOTrn in lines TviU ho tried. 


• 5 . — Uanming of wheat. 

HarroTving of Trheat after germination util ho continued. 


6. — Manures. 

Bono meal for baranl wheats Tvill bo tried again. Ihia year it gave slightly better results. 

Calcium nitrnto and calcium oynamido Trill both bo tried under iaratii conditions. Calcium nitrate was given 
» trial last year 5 two plots were treated by broadcasting calcium nitrate when the Tvheat Tvns 0 ' high and harrow- 
ing it in. & both cases the yields of the treated plots were hi^icr than of tho untreated, but to pay tho calcium 
nitrate srould have to bo purcnosahlo at Bs. 2-8 0 the mound. 


, 7 . — Tube mil. 

A tube w ell w ith a discharge probably over half a otisco has been sunk on tho farm llita year to test its cfticicncT’ 
and sttitahilily for Zamindors. 


HANSI AGRICULTDBAL BXAMON. 
A now farm Trill ho started at Honsi chiefly for cotton growing. 


VII.— VETEBmAHy. 


Obic/ Auperinfendenf.— District Tvork eonsistiiig of— 

(«) Superiniendent, South Punjab.— Inspection of hospitals : 

(i) Stipcrintendcttl, North Punjab.— Inspection of tonga lines, especially for glandcn 

(e) Provontion of homo and cattle discoses, espccteny of rinderpest, htcmorrhnglo scplieicmia and black 
quarter by inoculation and vaccination. 

(d) IroproTomcnt of oaUlo breeding by advice and by pressing on tho puichoso of bulls, tho castration 

of young malo stock and tho preservation of grazing grounds : 

(e) Horsc-hrecdiiig in non-solcetcd districts s • 

(/) Improvomont of sheep breeding by crossing with merino rams in Knngm and bv selection of rams in 
other important sheep districts. 

Pure merino rams will also be bred in Kntigra i 
(p) Attendoneo at cattio and horse shows. 


Svjiartiiiandcnlf Cattla Fervt. 27iwar.— Bull, mule, donkey and sheep breeding. 

(o) Catntl Sptcialiat . — ^Investigation of surra. 

(b) Life history and local distribution of biting flics s 

(c) Advising tho Commanding Officers of Camel Corps in regard to the prevention and euro of Eiina: 

(d) Investigation of tho disease knowm os sore throat: 

(c) Investigation of influenza in camels ; 

^ «‘«= 0 PtiWlity of camels to rindorpesf, luemorrhagio sepliemmia and foot and 


(y) Study of anthrax in camels and effeet of anti-anthrax serum ; 

Drfolhlau™ tr”* ^ V”'’' “ their nnUdoica : 

(t) Tho determination of tho number of camels belonging to private owners, affected with snna. 
Veterinary Colleye — 


(a) Teaching: 

(b) Diagnosis: 

(e) dassiflcation of parasites : 

(d) Htemorrhagie septiciemia in various animals : 
{«) Bpidemic plcnro-pneumonia in goats ; 

CO The treatment of surra in horses ; 

All these are main lines of Tvork. 



, 6.— BOJIBAY. 

4 

' I.— GENERAL. 

("W. Smart, I.C.S., Director or Agrioui.ture.) 

Cotfom— Cotton being tlic cron w liidi utippUis Urn clricf induUrj of tlic Prcbidcnoy « ilh rnw mnlerml, is tbb most 
important branoii oi the work of tins Dcpnrlmcnt. 

Tlio aim is to improrc citljer tlio qunlity or Iho qnnniity of the cotton by Fclcclion, improi-cd tiiWo end tho 
introdnction x^hcro nccc^eary of new varieties. * ^ 

In Gnioral hybrid nnd selected slrains of Broaoh cotton. gK-ing n slightly greotor nmount of lint to the ncro and 
improved staple, have been diseovcrcd by oxponmonts on llio Surat farm. Tho oxtciided distribution of these 
cottons mil bo continued. 

In Klinndcsli a prolific strain of Rosoum cotton lias been found in tlio existing mixture used by oiiltivators. A 
farm of 200 ncies lias boon acquired this year, nnd the seed produced will be distributed to icgistorcd crowoiB who 
will multiply the iced for distribution Ibroiighoiit Ivhandesh where there arc 1,340,300 acres under cotton. 

In the Southern Mnrnthn Countrj- tho attempt to extend the area under Broach and Cambodia cottons will be 
continued. Dliarwnr-Arocncnn is a mixturo of two xaricties which arc to he separated this year. Tho yield and 
quality of caoli will he studied. In Korf hern Gujarat the hchB\iour of tho Cambodia seed, distributed on a small 
-calo nftu testing for eomo years on Nadiad and Boliad farms, will be considered with a viow to more cxtonsise 
distribution. 

In Sind the extension of Triumph Amerienn cotton seed will be continued in conjunction witli the Bombay 
Sjnilicalc, whioli is erecting ginning factories nnd buying centics for purehaac of tho cotton prodiitcd from tlic 40 
tons distributed, this bcnson. Tlio iniprosement of Sindlii cotton, by sowing the licst variety and using improsed 
methods of cultivation, will bo continued. 

Tbo improvement of cotton in Ibis Presidency is ebiclly n matter of organising tho distribution of good seed 
oil a largo scale nnd tlic adoption of better methods of tillage. 

/fugnreone.— Many questions as to the improvement of the oiiltisation of sugarcane and tho mnniifacluro of 
ffiil by small holders luivo been solved, or require little further insestigalioii. Tlic improvemcnti. introduced may 
tead up to the installation of «mall reniral fnttoriis for the maniifaLture of gul, hut until (ho proposed oxtciisions 
of canals aro c.srricd out, which will be 10 jenrn hence, tho growth of Mig.vrennc on a large scale and the ousting of 
fftil by Sugar mauufnclured in large central factoiies aro impovsiUe . 

Demonstrations of tho improved methods worked out at Manjri nnd tho establishment of demonstration plots 
in tho area to bo commanded by proposed canals, will bo taken up systematically. 

Jtiee . — ^The investigations of the “ rah ’’^system of tnlfivation will be conlinncd by Mr. J. B. Knight nnd Dr. 
Malm with a viow to verify tho results obtained and to ascertain the real cause of llio advantages of tho system 
over direct sowingj to cconomieo the use of rah materials, tspccially lopping of trees, nnd to find snbstilutcs for 
existing fat) material”, 

Tlic work on tho clweification of rices of tho Presidency will coniinuc under Mr. Burns’ direction, nnd after 
iho botanical side of the wvrk i« completed, more attention vrili lo dev oted than at present to tho agricultural clmroe* 
Icristits of vnrir lies, 

OlhfrSlnpIc rrops.—The existing work, wliicli cKiisists elikfij in the trial ot exinling varieties of the Presidemy 
in ditTctciit loi nlilic” to test their yield and quality I-, progressing, but no great progivss can bo made in tho nbscnco 
of a second 'EcOiiomie Botanist to carry out brceiiing experiment” in ordtr to iihtam a rust-itsistant wheat. 'Jlie 
introduction of foreign varieties of groundnut into other parts of the Presidem y than tho Dcceaii will be continued, 
and tho iKst spacing and method of cult ivaling tin m aro Iminginiesligaled fiiither. 

Prwff-ei(k((rf.~Mr. Burns has dcioribcd in detail tho work in progress or to he cairied out by hnnsoU nnd Ins 
slnfr. Much systematio study of the mango, eilrus fruits, papayas nnd gropes has been carried out, Kew work 
will lie done on the canning of mniigoe”. ilio poimlnri"ing of tlie practice of spinying grape and betel vims, and 
the distiibutfon of sugareanes free from red-rot tilronse viill be conlinmd. 

TiVaqf . — ^Thc capacity of the Bnjnc geared plough toeradirafe weeds from lands infesltd with “llarinli " nnd 
" Kunda ” gra”.”cs lias been proved, A second 2 gang plough has started operations near burat with suceis”. A 
steam plough will start v»ork in the Dharwar district on 1st November. It has bfcn purchased with a grant of 
Ra. 40,000 from tho SoastKjn David Trust riind. Tho business mnmigcmCnt is in the liancls of tlie Dcp.iitment 
and the iiieehaiiicnl details are to bo airangcd by Me”sm. Powler ami Co. Tlie object of the venture is, to prove 
that tlic working of ateam tackle onpablo of ploughing black cotton soil 10' to 18' deep can bo token up ns a comnicr. 
ciat undertaking. 

Tlie value of tho iron plough on black cotton soils has been approved by the eultivnf ors. Tho u”o of other im- 
proved implements is lieing demonslrofcd or is under experiment. The improx emenl of indigenous ploughs, yokes, 
hoes, ctc.jirt being studied with jiromiso of good icsults. 

i’oifrfcs.— The best method of stacking “ Kndbi " or the stolks of jownr has liccn discovered by [oxperimenta 
carried out for some years. 

FxjiCrlmenls in ahredding nnd jw-iing Kndlii into bales w itii f lie clinfl of pubes w ill bo under! akon, if approved 
by Government. The problems involved in the cuffing and storngu of grn's nnd its feeding value are being studied. 
TIiofeLdingtobullocksofpricklyiiearwifhOpertentcoUonFeccllms been jirovcd to be sntisfiictoiy in famine 
times. Tho uso of cotton hulls ns a subBtitnto for Kndbi Jins liccn proved partially, nnd the experiments will |io 
extended. 

Jlfoniircs, — ^Tlic scope for iiinnures, such ns fish, safllowcr cake, ammonium sulphate, mowra refuse, niglitsoii, 
noiidrettc cto., is being investigated further, rwh manure, soffiower cake and ammonium sulphate ns mnnuTcii 
for sugarcane have become popular, Tlio Department will continue to experiment with n view to discover mnnureb 
which can bo used with profit. 

ISngincenna f{ranr1i.—’£ht) value of oil engines for pumping planta is being nppreointed owing to previous demon- 
strations of their V nluc. Jlr. Muslo’s jiatcnt boring machine, w Iiicli boros in soil nnd rock, is being adopted to Miper- 
sedo tho Cawnpore apparatus. It will bo utod in connection with blasting nnd conv'olutcd tube wolls. 

’ A workshop nml training school for owners of pumping plnnts nnd the drivers ot their engines is in course of 
oonstrnction. 

Mr. Mehta’s cotton seed cleaning machine is to bo constructed on coiumoroial lines and introduced on seed 
farms if proved to bo satisfactory on fiirtliei trials, which arc in progress. 

divtl Vtlrrinart/ J>epartmetil.—A rnvision of the pay and grades and proposals for tho expansion of tho Depart- 
ment in tho ^Btriots aro being submitted for sanction. An increase in the number ot Veterinary Inspectors nnd 
Veterinary Assistants Ja proposed. Tho popularisation of inoculotion for rinderpest llias made good progress 
Many points in administration hnvo been settled in the last year, and revised rules for the Collcgn have been saiio- 
tloncd. 
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[1.— AGRICULTURE, NORTHERN AND CENTRAL DIVISIONS. 
> (T. F.SIain, B.So.) 


CROPS. 

~ 1. CoUon experimental . — This work will ho continued on tlio aamo lines ns ilcsoribcd in ptorious programmes. 
Progress has been made on the KatUod iarm in dclemuning a snitoblo cotton for Norlhom Gujarat wheio slight 
iiTigationiaollitios osdst. Oi Iho numerous vntiotics and hybrids tested none surpass Cambodia which appears to 
bo dhtinctly superior to Buri in this tmot. Local Lalio, however, is n very good cotton and further comparotivo 
experiments aro necessary.— 

Seed supply and dietridulion, 

(a) The sohemo in which * Syndicate of Bombay agreed to purchase the lapaa of cultivotors grown from 
Bopartmenfal seed in Surat district ot an enhnnoed role of C per cent, over market rates proved un- 
workable duo largely to the fact that the Syndicate directed matters from Bombity instead of on the 
spot. They did not follow the methods of local merchants who protect themselves from loss by 
selling the cotton immediately they have bought the hapaa and before its delivery. Thus tho Syndi- 
cate piiTohascd lapaa in February, March, April, when rates ruled high and sold it in Bombay when 
tho market had declined and then compisinM that they had made n big loss. Isttcr in tho season 
(1012-13) they gave a lot of trouble both to the department and tho cnltivators by suspending buying 
operations when the market was falling and the cultivators were onxious to Bell. This was in con- 
nection with disputes about what constituted tho local market mto for lapaa at Surat on any one 
day. There aro no ofTicial quotations in Surat ond rates vory from viilago to village a good deal on 
tho same day. Finally tho Syndicate reported that they did not find tho cotton superior toiocal 
cotton in any respect except ginning pcTccntago in spite ot the fact that they had sold 1,200 bales in 
Bombay at a rato 7} per cent above tbat day’s quotation for Fine Surat. 

A largo amount of seed I>as been distributed again this season, and as the local mcrclmnis appreciate the 
cotton and give good prices, no_ special arrangements for disposing ot tho crop will bo made, beyond 
granting a ocrlificato as to Us origin from farm seed. 

' (b) In Eliandosb whore the superiority of Roscum cotton haS been proved on tho Bhnlia Farm, u largo seed 

form at Jalgaon has been opened and steps are bing taken to organize o Imdy of seed growers who 
will sow seed supplied by tho Bopartmcnl and sell the same either to tho Department or to tho general 
public according to tho terms of tho agreement. In tho season 1013-14. there mo 13 such growers 
who have sown an aggicgato area ot SCO acres u ilh our seed. - ^ 

(e) In Bbrtbom Gujarat tho distribution of Cambodia cotton seed has been conducted on a limited scale 
nud a portion of tho Modikd form has been set aside for seed growing purposes. 

(d) In tho castom f alukas ot tho Panoh Mahals cotton is not oollivnted but exporiments on tho Dolind foiro 
with soveinl varieties hare jproved tho local conditions to bo very favouraWo to this crop except in 
ono respect, viz,, dight liability to damage by frost. Roscum cotton which malnrcs early and gives 
a very high outturn has thorofoio been selected for this (met and seed distribution has been commenced 
on a emml scale. 


2. Joicnr. — At Surat solcetion will bo continued and sclcotcd strains compared with the cxtsling vaTictics. 
HiUicito comparative tests have been vitiated by onfovourablo climatic conditions or insect posts. 

3. FAecf.— 'Wheat selection will ho continued rrith tho objoet of inercasing tho jdcld and obtaming mst 
jCMstant strains. Tho work is not suffidcntly odvnnccd for noting rcsnlts. 

4. Oroundnvta experimental — M regards dry crop varieties Sp-mish peanuts continued to hold first piece in 
public estimation and experiments indicate thot imdci most ot oar conditions this variety docs better than Japanese 
small. Bcmorknblo iesults wore obtoined with Spanish jichnuts in 1011-12 on tho Dohad farm, where the total 
rainfall was only SJ inches, yet this crop gave an outturn of over 2,000 lb«. of nuts (dry) per acre and left a profit 
of Rs. 127 pot aero when other crops largely failed from drought or wero completely wiped out by hairy catcipil- 
jars which post apparently avoids groundnuts. 

As Togatds irrigated varieties there seems to bo very Utile to cliooso between several, but probably larco 
Japanese is as good as any, though 'Virpnia is also a good yiclder. " 


Diatribvfion. 


In Kliandesh there is a demand for Spsinish peanuts. In 1011-12, 7600 lbs. were distributcti but tho failure 
ot Soptembet rains adversely aftectid the outturn. The organization of tho seed supply is now beinc considered 
and will probably follow tho samo lines as described above for Roscum cotton. 


In Gujarat distribution is proceeding at a dower rate owing to tho heovicr notuto of the soil in some uarls and 
tho roTOges of white ants, hut a demonstration plot in tho Bioach District gave an onltnm of 1,020 lbs. of nuts ond 
4,300 lbs. of creepers worth Rs. 102 (as unimgated crop). 


6. Toteeeo.— Tho wi-akncss in the Ntdiad tobacco is the low poroontogo of potash to total ash of the leaf 
Expenments ore m progress to tost whether tho defect con bo modified and improved on. Pcndinc a Eolation o* 
this problem cuiing work is of secondary importance. A compawtive test on a large scnlo ftalf an acrel was enn- 
ducted with tho AmoBoou agaicttc vanety called "White Burley" in 1012-13. T£o j-ield ^r aero w^ mS lU 
and a sample was well mported on by the Tobacco Leal Development (3ompany. Calcutta. FnrthcJ^ork ^11 
doM on this variety. Tfio general mauUsonho manurial experiment show that a part of tho heavy 
coirfung rcqmred by tobaoco can bo profitably replo^d by a top dressing of castor cake, but tho ca^r^fo® is 
said to adversely otlcot the strength of tho loaf ns judged by local standaMs. '■usior cokd is 

0. Other Gropa," Bajii, maize, tur, guvar, castots and til are the urincinal other eroTw e-, -■ i.iai. * , 
bo conUnued. Hitherto progress has been impeded owing to tho diflicultv^ol kccuinc Mtfon rf^t ^ * 

to the prevalence of natural cross fertaiiation. ® uiincuity ot keeping cotton strains pure owing 


same to distriots whore ,foddor is scarce has Len^under mouirv transporting the 

do this and tho Direelor of Agriculture has suggested to t^o F^nino onthontics already 

in preference to loying in rescue of grass? Committee of Bombay to take the matter up 
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TILLAGE 

The princliifti invcstiralion on llio Eutnl nnO Lliulin {arms has born tlio studj of dcei) cultivation in ptennra* 
tion for cotton nnd tbo tentative conclusion inentioned in my lost programme, i>fe., that black cotton soil if in dean 
condition caimot be advantngoously plougitcd with an inverting non plough still holds gootl as roeorda the hcaiici 
types of soil. ** 

Jn Khandcsb nhero the soil is mc^uui to light ploughing with a country plough for cotton is gcnoinl but ex- 
periments indicate that uhcio the land ia clean the country nooden plough serves the purpose at least as well as an 
iron inverting plough, but the snecceding crop of jowar or bajri has consistently done bettor on the land whiob had 
been ploughed in the previous year y 1th an iron plough as compared with that ploughed with a srooden plough and 
the average gain on. tho TOlatian has amounted to Bs. 4 to f. through the ubo of an iron inverting plough? The 
general conclusion thoioforo is that m the cotton tmols of JChondcsh theic is an opening for lion ploughs oven on 
dean land but they have a still greater value for breaking up now land or for cleaning dirty land, a condition 
which is very common, as for this purpose the wooden plough is \ory inefficient, 

At Ahmednagar “ Dry Panning ” methods aro being invostlgated. In 1012-1.1 the rainfall was only 10-3 inches 
and ill spite of ovcir ollort to oonserve as much moisturo as possible by tillage nperaltons it proved impossible to 
raise a crop. This investigation will ho continned and the tillage opcralions will bo supplemented with bunding 
nnd levellmg. 

AfANUnES. 

Tlie reraarlts made in my last programme hole! good. Tlio year 1911-12 was ehoraotcrJred by drought and 
In some parts famine and beneo tho conditions wore nnfavonmblo for manures on dry crops, In a normal season 
lit Surat poudtclle gives excellent results on cotton but in this one quite tho reverse svns the ease ; the vigorous 
crop suffered relatKely very severely Irom the drought ami the yield was much less than that obtaincel on the no 
manure plot. In this connection it is of much intorcst to note that the crop manured with crude nightsoil (applied 
In April 1911) resisted the effects of drought in a very marked manner and yielded heavily. In 1012-13, however 
the rains were good and incicnseel yields as well as increastd profits were ohl/imed with several organic manures 
applied to cotton notably poudretlo and mowra refuse. New investigations comprise more efficient methods of 
npplymg farmyanl manure to tho land. 


IMPLEMENTS, 

As the Dajao geared plough hm done good work at Bliarwar n now 2 gang plough has been obtained for iiso 
In Gnjatwi and the quality of its work has olroady been greatly apprenated. The particular piiriiOBC which it serves 
is the cmdication of deep rooted weeds from (he black cotton soils, tbe iirescnre ofwliiebis (be most serious obstacle 
in tho wny of raising good crops over verj* largo areas. In this tract the land frequently hecomts unploughable 
by ordinary means before tbo orops are* barvcbtcd whereas under tbe same conditions ploiigbing with this plough 
|s practicable. The Dopaitmont is nndeitahing eontract work with this plough. 

Tho implementa of chief iinportaiieo in my charge are ploughs, chaff entters and winnowing machines, In> 
vesti^tions witli tofoteneo to tho sultabUity of different makes for particutar purposes aro in progress. 


rUEVENTlVE ENTOMOLOGY. 

InvostIgatioDS ns to means of dealing srlth hoit}' raterpilinra {Amaeta moorti) and white ants am being conti* 
nued on tho same luies but doffnito Tosnlts jiavo not yof been olitainoel. Potato storage oxporimcntB woro token up 
at Khed (Poona dihlrict) on a fairly Inigcfoale but the results w ore nogntho owing to tho absence of moth {PlliOri- 

meea optreitUVa] In the eoapon 1012*1.1. 

rOOLTRY. 


At Surat Partridgo, Wyndottc and While Orpliinglon breeds have been rojootod ns dolioate and Bbasias aro 
now under trial. 

EM otJLTunn. 

Eri culture has been carried on on a largo realo w*itli the object of awertaining its prnotloability for local con- 
ditions. I Tho rosulta aio conclusho amt rboW that this worm Is too delioato for our conditions. Two very largo 
broods Were completely wiped Out duo to Indigestion which indnceel a kind of " naohorie," Aloreovct tlio rearing 
house expeuBOB of llj annas per iwund of pioHvd cocoons proeluocd in tho enso of the broodB whioli proved succss- 
ful aro too high to leave a profit when 12 annas iicr poimei for tlio cocoons is diffioult to rcalito. 


PRACTICAL DISTRICT IVORK. 

Tho tomarks mndo in my last progmmmi s stffl bold good. Tho District Btad is being mcrcased and it baa tlms 
Iicon found praoticnblo to greatly incrooBc tho number of our domonstratiouB. A defect in many of the aubordi- 
nates iB llioir lack Of I.nowlrdgn of rural cconomj; oniio tmclB in which they aro loontod. Spooial Btops aro being 
taken to mmedy tliu> ilefoel jiarthularlj' among DhlTict Oieircom, 


III,— AGRTCULTUR15, BOUTHERN DIVISION. 

(T. Gilbert, B.A.) 

WORK IN i»Kooni:.ss’. 

Cottons. 

(1) Broacli Cotton in tho S. M. Country. 

A/m.— To popularise a cotton wbioh is pioiod Hoccossful in those cotton tracts uf tho S. M. Country where 
oarly rams aro generally rolioil on, 

Proi;rM«.— Iho trade, after eneouraging the work loi some years, aro hocoming imimticnt; they want more 
cotton. 

Future leorl.— To organise tho seed supply with the help of Dhanvnr Agricultural Assoointinn. 

This cotton rapidly ddorloratca in yield and qualify of lint under tho ollmatio conditioiiaof Dhonvar. Thcao 
poinlB are being studied on t)»o Dbarw'ar iajm. 
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(2) Cambodia Cotton in tbe S. M. Coimtty. 

jlim.— Again poinilnrisntion of a cotton vliich has been proved Biicoessfnl in those parts of tho S, M. Country 
whore tho mojority of min falls during tho N. E. JfonMon. 

JfMiiH*.— Last sonson was not verj’ favoumblo, and tho work will bo handicappod on this account. Tlio cotton 
fetches high prices, but is at present bought practically solely by gin-on-ners for raising tho grado of Eitanrar- 
Amoiican. At tho priocs paid mill-oTVnors ha^o no uso for tho cotton in its pnro state. 

Jfiilure Korh.—lo organuio tho seed supply. 

To maintain tho standard of tho crop hy selcotion on tho Gadag farm. 

To oxporimont furthor with time of sowing. 

(3) Local Cottons. 

T 

Tho matorial obtainod from former crosses and soleotions will ho further worked with. ' 

Ai»i.~To iraprovo vationoly yield, ginning iiorconlago and quality. 

JSawIts.— An inter te cross of Knniptn is reported to ho the best (quality) cotton on tho Obarwar farm and 
is being distributed amongst cnltivatora. Other strains are promising. 

Future work . — Tho material in hand provides ample w'ork, and nothing new Will bo undertaken. 

Potatoes. 

The osi>6rimeni8 at Bolgaum bare Ireen dlscontimicd this year. 

JiesuUt . — Italian seed is prored (he most suitablo for tho local conditions. It is advisable to continne tlio 
present praetko of importing fmsli seed from Italy eai.li year. 

Jotmr. 

Atm. — (o) Variety trials, (b) eolcctinn of local variety for yield (r) demonstrations ol CuSOsas aproventivo 
of smut. ^ 

SeeuUs . — Thopromising variolicslinvo been reduced to C in numhor. The CnSO* treatment has not yet 
attained great popularity. 

Future trorit.— Ttio material in hand uill niioho fiitthoi attention. Ko niw* work will bo undertaken. 

Wheat, 

Semarks similar to tlioso for Jorrar apply with tho exooption of {torn (c). 

Sugarcane. 

(a) Afonurc.-— Popularisation of AinS04 ns a manure. 

Progress . — This year 21 tons w ore sold, 13 hi a single villago. ' 

Eomonslration plots in eultivators’ ilclds to show tho benoiit of this manure. 

(b) Qnl toiling methods . — Eomonstrations of improved gnl boiling mothods. 
ilesuits.— Sovoral domonslrationn during tho last, year produced immediate results. 

Pufure tcork . — Tho demonstrations will ho oitcndod. 

Bice. 

The dcstruotion of grass hoppers at Pcigaum was r oiy BuccessfuJ lost year. Tliis year tho w ork is being under 
taken by the Bclganm AgrionUnml Association. 


Implements, 

Encouraging tho use of iron idoughs and other implements already prosed sncccssiul. 

The Bajao plough docs good work, but probably cannot csor bo a financial snecesa in these parts. 


Live Slock, 


Tne grazing form nt Tegur is now partially stocked. 


Aim. — (a) To demonstmto rational 
to impiovo tho hlallad cattle 


inanagcmcnt. cspceiolly in tho rearing up ol young stock, and (b) to try 
by tho introdnetioD of Mysore blood through tho sire. 


NEW WORK. 

Groundnuts. 

largj^wdi! “ «y "’‘WBO whom foreign groundnuts am grotvn on a 

Tho following facts have boon established 

(1) Thot tho crop following Japanese or Spanish groundnut is generally poor. ‘ 

(2) That tho varieties dotorioratc. 

'^""■■Two^h^o^df “* »"•« points. Tho experiments fall under 

(a) Manuriai. 

(b) Botational. 

'Sml?' “ T’">' «bl.v oxrceslvo nitrogen, possibly exhaustion of 



Steam “phuglu 

A double ongino plotigb will arrno at Banobonnur at the oommcncomont ol tlio fair season t*— 

■■ -tro soo if deep rooted weeds in black cotton noil can bo aucossfully and oeonomicnlly oradicated. 

Nature of trort.—’Jho engineering is being undertaken by Messre, Powler A Co. j the schomo of workinn by 
this Department. Iho latter inoludos (1) canvassing and filing applloations, (2) ananRing tho order 
, of wotkuig with n Mew to a minimutn amount of noring. 

Cotton. 

JOJatruar if inert ea«.—Tlio ortinaiy crop contains two varioUcs, nhioh, tboic is roason to bolwe, difforoon* 
sidoiably in value. An effort will bo mndo to separate these two. 


General. 

Pennanent ctiltiiTal, mnniirial and iirigaiional oi^rimonts an laid out by my protloccssots on tho Dhanvar, 
Goknk and Goring farms, will bo continued. Suiidiy imestigntiona of more or loss importanoc whiob are devised 
end carriKl out by tho junior members of tlio Parra staffs, call for no remarks. Tho ISntomological Assistant con- 
tinues his svork of oollootion of pests and testing mothods of control. 

Prom tho above prugrnmmo it will lie gnthored that 1 propose to devote tho groator part of my altonlion to 
promoting the adoption of impros onients oslablishod my prcdoccssors. 


IV,— AGRICULTUlUL COLLEGE AND CENTRAL RESEARCH STATION. 

(J. B. KNionr, M. So.) 


Sugarcane. 

'i'iio aim of llic inrestigations at lilanjri form fa to enable cultivators to produco cheaper pur. 

Mineral manures, nitrogenous, 

1. fiinto sulimitf ing the Inat programme the only miner.sl suppliers of Nitrogen bavo been Sulphate of Ammonia 
and Crude Nitre wbithJias'o been oompirod with so fHouer rake, liofb gnvo higher outturns than the cake and 
tho sulphate given from JRs. .'10 upward greater profifa. the rise in prieo of Polasaiiim nitrate has mr do tho use of 
tjist manure probiliitis’o from an economio standpoint. 

Nitrate of lime, Ktlrate of Soda and Calcium Oyannmldo iiavo been introduced into tho series since tbesiD at 
present promlso to become Kiirogrn sourocs at economio rates. 


Potash and Phosphoric acid manures. 

2. The roaulla obtained vith lhc*(> menuies base been largely vitintctl by attacks of borer and a misiuidet- 
etandini; In tbn details of (be cropping ecliemo, tho only result Iicing that w’bcn tho Potash is given in conjunc- 
tion with Phospbonw the Potash gives greater resulfa but Pbospliorus alono gives no advantage. J’lirthor trials aro 
nccfwnry licfore no can give definite answvr to Iho question of the S’alno of iiotash manure to cano for out aoila. 
'fbo u orit will be continueii on the eamo lines. 

3. Under bnlltj' manures tbn value o! tho surplus trash has been tried with most pxrcllent resailts, It being 
prosed to 1.0 equal pound lor iMniiiil to farm yard manure. Fnrtbrr research as to tho miantity rcquircrl is to bo 
uarried out, Saan as a green inanuro also snpphes tho bnrous necessary for our soils equal in ralno to tbot supplied 
in tho 25 to 30 cart loads of fannjsird manuca usually put on. 

4. Safflower eal.a from hydr.snUo presses is being roniparod with country pressed cake. 

Cotton feed cake, tlaupbler-hows" refuse, fish mamico and cnt>tcr eaUo arc also included in the inanurial schomo 
morofoi demonstration than for esp<'riment, but results obtained will corrobomto tho ospcrlmcnts of former yeara. 

Tim manttto requircnicnta of cotton foi the Decean are under mvealigation at Collcgo Farm. So for nothing 
bos eurpai and fann-yatd ra inure but pol.s.sh manure gave aomo promise. 

The development of aullabh’ hlrainH from the Khandesh mitturo is in hand ; a strain of Qoavjpiwa negltelum 
caichiM has pranced J.tOl llw. of w'i'd cotton ginning 22.7 per cent. Careful study of individual plants through 
auctewdva generations aro in progioss and while too early to gno gteat resulta, consistent improvement has been 
noted. The final seJection la m«lc every year irom the ability of tho seed of tho plant to produce a crop rather than 
from the ontinnv of tbe sekoW plant. 

Experiments with G. D. Mclita’a modincatione of tho .American method of separating cotton seed bavo given 
sstonisbing rc-sulta wliieh after being aoiifiriiicd by another year's results will It is hojicd prove of great value to 
cotton grouitig. But the WTolelird condition of thocotton sets! samples, srbieh represented the seed aolually sown 
in the Several districts, ns to germination and vitality has led us to propose a more oareful study of tho mothods 
of proenrnig cotton seeil. Investigation as to picking, time of ginning, method of ginning and method of preserv- 
ing Is to bo btudied. 

I’anXiVs.— -Uroaoh, Camboilia, Buri and Kbnndcsb larioties aro compared on tho College Form as dry crops 
but Combodin and Burl do not produco paying yields. Broach has produced larger outturns hero than oven m 
, Gujarat hut tho qualify has di teriorated slightly. Tho quality of JGinmIw.h vaiiotios is hlighfly inferior to those 
fiom Berar. This work will bo continued. 

. The iirigation cxperiratnls have liein held in abeyoneo and at piesent there oeems no reason lor their resump- 
tion. 

Tho work upon tlio quality of nut has losulfcd In indicating that quality is almost oxchtaivoly determined by 
vaiictv, ripeness and tho inofhod of niMiufnctvre. Wo Iinsf standnrdircd a mettiod of mauufnoturo and by 
cxjierfracntfng with aslaglo variety (pundia) cut nbon It shoos maximum purity of juice nnd using the standard 
method of manufactmo wo will test cane grown under different conditions of soil, season nnd luamiro for another 
year or two. 

Cheaper nitthwls of preparatory tillage for Ibis crop ate being token njp. The rcsnlta by using boi ter ploughs, 
liarroww, tnltivatois and ridgeis hft\c leduoed Ibis cost by bclf. This is being followed up by modifying tlio system 
of planting so that tho hborlons nnd exiiensivo operations of weeding and eatthing up can bo almost dispensed 
, with and the s.miic end seeured through repented oporatlons of tho Planet .Tnnior. So far this lino of work is veiy 
prmitisjog and besldui reducing the cost of iobour wo consorvo tho molstnra so that loso iirigation is required. 

It 
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tor fbo hnt fo»v jcara « considcrablo ftllcntion 1.M been paid to the improwmcnt of H 

halt *“ ~d «;r:^MMrBomo ^ 1» M n Sn, perfoctio; i, ««hed. . 

t 

CoitOHo 

Trial ot cotton ovailablo for irrigated tract ol tho Deccan. Broach ba;. InUul in this recpcct aa boa the American 
Binco K* SoraTo in quality rapidly. Sind cotton fe to bo tricl. More money cro,« requiring Iraa voter 
ftro needed for tho oMitvl areao to rotftto with BiigArcono. ^ 

-a < 

Groundnvl* 

Manure cxpcrimcntfl ftro in hand on Collogo Farm, Potwh appcftw to bo of vobio to tho crop^a 
rorfetiVa.— Tho Pondichcri Bccms to bo improwng ns comparnl to tho largo varletUs. The amoll awioticB 
oro not Ohio to compete in outturn with tho other typea. None of tho now varieties appear to bo tmy lieller than 
those previously imported. 

A large seeded variety with the habit of gronlli of tho small kind* so that it can Im harvested M cheaply 
lias been received. 


work 

etc. 


Groiindmit ho* now been introduced ot Manjrl as a rotation rrop with sngarenno and it i* proposed to try and 
. out tho footois as to innnurts, oultivMion nnd roH which inflMcnco the quality of tho nutn a*t to oil perconfago, 


Rice. 


Jlal) invesligations by moans of pots have been in hand for the past two years at Ixinitvala and tbo rcmiHs liavo 
ioJusonosfipfnrthor, wi. that tboprineipsl value of Uio heat as apart from tho ashes is duo to biological 

Fodder and Feeds. 


carried ns 
oa'uses. 


Tho College Farm is studying tho adopt ibility of aortral kinds ol lotlder crops a-s to season, time of growth, etc. 

At the Dairy certain introduccil leguminous feeds like liorecrni, closer and seteh ato being tried. 

Prickly pear feeding will lie further studied. TOcn tiseil with 0 per cent, cotton seed it has proved that it fur - 
nislies a innintennneo ration that will keep nnimnls in good contlUion when not worked. 

Tb 0 value of cotton product), is being tried. 

Wo nro in great need of some information as to the digestibility of our common foot! ),liill to enablo os to mo tco 
out correct ration. An attempt to invest igale them is under consideration. 

Tho Dairy is under rc-organimtion, which, when comidetc, will enable ns to work out soseral problems in con- 
nection with the industry like lompsrisoii of different breeds, value of cradiiig with Diiropean sires, ralao of sUago 
towards keeping nji eontinuouB miUt supply, and intlueneing tho breeding Reason ol bnftnloes, causes which 
affect qualitv and quantity of milk yield amongst Indian cottlo, the ndvnntago of pasteuriring nilik toward* imjprov. 
ing tho retail trades, and (ho effect, upon tho bntlerial content of tho milk due to different inMhoda of milking, 
iinndling of (ho nulk, etc. 

Impkments. 

Studies as to the effiolonoy ot various foreign types and ploughs, harrows, ele., nro in progiw. Iiuprosrments 
ot oxisting implomenta liko Deccan plough, country yoke, tho combs, hsrrovrs, drilis and bnllw’k hoes have reccivisl 
considcrnblo attention and valuable resuUa obtainM. but further work is neccsssry. 


V.— AGRTCULTimE, KONKAN. 

(V, H. GoNcnAhM, M.A.) 

I . — Alibttg Farm. 

Main Investigation. ^ 

(o) Bice. — IhiR form is situntod In tho trap area of the Konkan Dn ision. 

Rioc la tho most important crop under mvcstigation. 

Gran manuring. — ^Experiments to find out how far tho fertility ot rico fields in tlio Konkan can bo mautlained 
and improved by green nianuriiig have boon started. In tho Konkan, tbo iiontb-ivcstern monsoon cominonccs early 
in Juno and rice secd-betls are sown at tho end of May or early in June. Tho seedling* are tranaplanteil in July. 

3 bo idea bas Iboroforo been to sow* green manure sewlu on rico fields at the end of May and plough down tiie crop for 
manure licloro transplanting tho fields w'lth nro medling*. Bunn and JJ^atnr/ia have bMn tho green manure tropi- 
selected. Tho soilof Uio Alibag farm is sticky and the green nisnuro mips smrn iii (lie beginning of tiio mont-ooti 
suffer from Waterlogging and do not produco eufhncnt qunntitus of green mailer. Tlie results iibtaintxl at Iho farm 
nro not Batisfnctoiy. 

In tho rnso of lighter soda, liowoi cr, Sonn sown for gnsin mnmire at the end ol Jlay and plonghiHl down In Julr 
has yielded good results. DAamcfiu whieh isa tciyslow gronerin tho first iwomonthsof its gicwth is evidently 
unsuitabio as a green manuring crop to bo sown in 3lay and plouglicd ilown in July. 

Experimonts with both Sann and Maine/ia will, howotor, bo continued to ascertain hoW far tlioy will bo suitablfr 
for green manuring nro fieidh bj sow mg tbo some at tbo end of May and plongliing down tlio crop in July, 

Thoro is another motbwl of green manuring neo fiolds wliioli is under micstigatmn. Sann and DAmVX'i are 
sown in tho rain season. Dfiainrha is sown in September in llio standing nro erop and Sunn is sown with tillaco soon 
after tbo liancsting of rico crop. Tho greon crops nro ploughed down when in flower ami tho fields are tTaiiBolanlcd 
With neo seedlings in tho succtodmg fharif scrmhi. Exi'orimonts liate been started to test lias inothod of ween 
mnnurmg m llio lurront j car onlj and will be continued. ” 

aad 
ariHlItng* 

started to find out tho most suiteWo number of 8ocdling8'*f«» lio planted in onch hole. * 'W^resulte show Tat^iin^ a^ 
tlio best mimbor. fiinglo seedling transplanting Iina faileil. These oxperimenis will bo eemlinned. 

h'l'o boon slaTtod to find oat whotbor it will pay to unply to transolanlwl 

eontS® fisb mam.ro and ca*tor.eako have given good rosnlts. Theso ovpoiimonU Will ba 
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, Seed Selection,— ExiioiimontB in bolcoting nted I)y plbni:-to>p1nnt solootion and tbo JapanoBO salt water method 
have been started. No dofinito results have yet been obtained. These exporiinonta will bo oontimiod. 

r ’ The (fcliiiff of varitliee . — (lating of the most rommon local variotios in comparison with tho woll-knoWn 
Thriotios obtttiiiod from Madras and Nagpur will bo started with the objoct of obcortaining their ouilmns and their 
suitability to this Dixdsion. 

Jltib . — Hie piactico in llio Konlcan is to bum seed-beds with tab, via., branches "of trees and bushes, cowdung, 
grass,' diy leaves, ole. With the disappoaianco of jungles, cultivators have felt tho scarcity of tab matoiinls. Expo- 
rinioulB have thoreforo been started to astertain whether unbumt seed-beds with the application of oil cakes, hsii 
manure, ammonium sulphate or urine-earth will prodiico as good rice boodlings as sood-heds burnt xvith rab. Tho 
Tosnlts obtained are satisfactory and tho experiments will be continued. 

(6) Groundtiut. — ^S'lio two varieties of groundnut — Small Japan and Spanish-poanut— have been triwl on tho 
Alibag farm and yielded good profits. But the area nvailablo at the farm suitablo for exporiinonis in groundnut 
eultivation being limited, a small sub-station at Bnndhan lias been starteil xvhoro tho probloins icganling suitable 
variety of groundnut, distanio of planting, inaniiritig, and rotation u'ill bo investigated. 

^ (e) Tag or Sann at a fibre crop . — In certain iwrls of the Konkan Division Sann or Tag is cultivated for fibre. As 
a. preliminary to extending ttic awa under this eiOp, the problems regarding tho vaiioty most suitable foi fibre, ma- 
nming and roTation xvill bo investigated. 


Subsidiary luvesfcigabion. 


(o) IFoI. — ^TIio jilanting of ua1 by " Kuthi * or dibbling system in the standing rice crop will bo investigated. 
At proisont, it is only tho Ion -lying rice fields that ate cropped in llio rabi season With UKil or any other pulso crop after 
rice is harvested. Iho high-lying rice fields, however, du not mainre a rabi crop owing to msiifiicicnt mulstuio, if 
they aro sown with it after rieo is lianestcd. So, tho ^stem of dibbling ual in the standing rice crop of high-lying 
rico fioidslas b^n tiled and has yielded gowl rohults. The «wl so dibbled begins to giow before the rice crop is 
harvested and oomca to maturity before tho inoisturo in the field begins to fail it. By this method it is hoped to en- 
able miltivators to take on miifablo high lying lands a tab! pulso orop in addition to the hharif rioe. Tim experiment 
will bo oontinned. , 


(b) Cfltlor.— Experimouts will bo made in dibbling castor also in tho standing rice crop of high-lying lands with 
the object above refonvd to. 

{f) Onien.— This crop is cultixattd ns an inigated ciop in the rabi season in (crtain parts of the Konkan. With 
tho objeet of ascertaining tho piofits of onion cultivation and uso of fish roannre for the same, experiments u'oro cai- 
ried out. The resnlls slioxv that fish manure is suitablo for flm crop and that profits per aero arc over a hundred 
Itnpces. These oiqieriments u'lli be continued. 

Id) CeWoH.— Bourbon and Biiri r'anelies enltivatcd at the Alibng farm have not yielded satisfactory results. 
Tim same wDl lo tried at the neulv started siih-stntioii, witb the object of ascertaining whether annual pruning and 
mannring as praeiised by an intelligent land owner in the south oi the Konkan will make cotton cultivation in tho 
Konkan piofitablc, 

(el Enrifiwe.— -In tho Konkan glass begins to flower in Seplembci. Cnllivatois do not cut it at that limo and 
allou it to wed. If gra-s is cut In Scpiemlier, hay making is not poMiblo, owing to rainy weatber. itli the objoct 
of osi'crtaining •wlmlber ensilage can lir dieaply inailo by eiilting grass in Septombor and pitting it on high giounU, 
an experiment uas made last year uith success. Tim cxpwiniont will bo repented this year. 


II. — Itafnagin Farm. 

Tim area of thia farm will las plottwl foi ini cstigat ions slmilai tc those described above and piogrcss will he made 
in equipping tho Kami. Tlie Kotnngiri Innu ia typical of llm latcrito tract ol llm Konkan. 


III.— District Worlc. 

(1) Tim distribution of gronnd-nnl and other seeds will bo nndortalmn. 

(2) Sots of Improved varieties of sugareano from South Kannra iiiU be introdneod. 

(3) Agrioiiliurnl shows with demonslTatioiiB will 1 k) liclpwl. 

(4) Co-operativo woik will ho altoiidod to, as far ss possible. 


VI.— AGJlIOUIiTDBE, SIND. 


(Gub Mahomed Addot Rehman, Acting.) 

In aceimlanoo with llm Ooiommont Kesolution No. C8B1, <lat«l tlm Ifith J.um 101.1. H.D.. tlmprogrammo has 
boon divided info llm following lioniis 

(1) Work ill progreas. 

(2) Now work. 

(.1) Aims of the Woilc in progiess and of now work. 

(4) Besults obtninwl sineo llm aubmisslon of tlio previous prog^mmo. 

(C) Direofion in which it is pioposcd to eontiiiwo llio work during Uic coming year. 


(0) Main and subsidiary lines of investigation. ,, , • j.i ..t. 

goofl eultivation nro distogarded. , , • „ *i.„ i,,™. n,,i«s 

Agrionlturo Imre is dopondont on irrigation and the typo of water supply greatly dolormmus tho f jpo of eiilt. 

(i) Worlt in Progress. 


Continuation of doinonslration of — ^ 

la) The volno of crop rotation system with Imrsocm and jmlses as inteivonmg rotatory ero^. 

(6) The value of Egyptian clover for fodder in Rabi and of eortahi pulsos as fodder in Khnrif. 

(c) Tim enltivnlion of long stapled cotton on on oxtondod eoalo both on tho Jamrno canal and in Upper Bind. 

(d) BracUoal distiiot woik. 

(e) Shows and uxhibitions. 

If) Agricullnraliodueatlon. , jj. g 
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(2) Nete Work. 

(а) Establislimont of a eoed farm. . 

(б) Frail and Tcgotablo gordoning. 

(e) Study of Bosi cultivation problem in Upper Sind. 

(d) Varietal, cuHnral and irrigational oxporimenta witli important rice variotioB. 

(e) Iriol of vaiiaue oboap and effective methoda of preserving potato for growth in the next ecason and 
obtaining a suitable rotation and profitablo manuring for potato cultivation. 


- (3) Aims oj the work in, ‘progress. t 

(а) Botation of oiops as undontood in otlior countries is hardly Joiown in Sind. liOtge tracts of occupied lands 
are left bare fdlow for a numW of years every year. Iho system apart from_ being lirMtenil soms in no way the 
purpose of fallowing, as the fields are loft entirely untouebod during the ponod of fallowing ivitli tlio result that 
ail kinds of bushes and jungle grow over them. Even roots and stalks of previous crops ore not rcmoi cd. 

With the increased demand for land on ocoount of growing irrigational facilities and confoguent influx of non- 
Sindhis from tho congested parts of tho noighbonring provinces, the advantage of the adoption of rotation system in 
cultivating tho land intensively will ho immonso. 

(б) Tho question of fodder supply for cattle is growing sorions day by day. No speoial crops are grown for this 
purpose and tho cattle arc either left to pick up natural grass on Waste lands or ere given a voiy mcagro allowance 
ot grain straw if such is availabio. The situation grows stiff wotso in cold weather when the fodder gets generally 
scarce. 

Tho value of culUvation of Berseem where irrigation w'ator is availabio in cold weather and of certain Kliarif 
pulses snitahlo for fodder aud some Soi^un varieties capable ot yielding 3-4 cuttings if sown in good timo arc tliero- 
foro dcmonstrate<l with a view to tboir being taken up by the cultivators. Boraecm provides 3-4 cuttings of excolient 
fodder and has further tho advantage of hooping np the foitiUty of the soil. 

(c) The loeal cotton is a coarse variety With a ehort stoplo ; it is^ proposed to replace this by long stapled 
American cotton which is of a finer voiiety and fetches bettor price. In has further a shorter growing period 
than tho Sindhi and can oven thorofoto be grown on inundotion canals. Its cultivation bes passed all exponmen- 
tal stages and is now being grown oxtensivoly fay cultivators on perennial as well ns on inundation canals. 

(dj Sttocossful results of various oxporimonts conducted on Govoinment farms, and tlio superiority of improvod 
implements snob as Egyptian Hough, Norag or thresher and varions water lifts over the indi^nous ones, are brought 
homo to cuitivatoraby praoticaffy domonstrating them on sub-stations and in district by viffogo to vilisgo touring. 

(e) Agricultural Shows are another method of widely and easily advertising (ho departmontsl work. These 
are being hdd in several agricultural centres of tho provinco. 

(/) An Agricultural School has been opened at hlirpurhliBS for trainng Zemindars' and cultivators’ sous who 
aro expected to apply tho knowledge gained at the School in improving their own lands. 


Aims of New Work. 

(a) The object ofatarting a seed farm is toraiso locally seeds of coitoln imported crops of proved value and 
al ‘10 ether important seeds for distribution. 

(b) Good varieties of fruit trees and English vegetables are being tried on nil faims with a view to their being 
introdncod into the Frnvinoo. Largo number of sccdUnga and outtings arc supplied to Zemindars and garden 
owners every year. 

(e) Tho local Bosi cultivation is carried on on the principle of dry farming. Lands arc hcas ily watered by about 
September and tho moisturo kept up by repeated plougbings (iff the wheat or oil seed crop is sown. Tliis sowing is 
generally done in tho beginning of November. 

Tho object of Pepartment'e experiment in Bosi cultivation is — 

t ^ 

(<) to seethe effect of hot weather ploughing before irrigating in September tho land intended for bo»i 
cultivation ; f 

(it) tho number of w atcrings end quantity of w otcr required to prodneo the ncccssaiy moisture to raise a bum- 
X)cr crop | 

(ill) comparison of local system of drilling the seed with country drill with drilling tho seed with American 
made drill, and instead of related applications of plough and heavy roller to make the dry mulch, ] 
barrows and clod crusher will be used. 


(il) Irrigation requirement of rices and other crops will bo tested. Also transplanting of rico seedlings terftts 
' broadcasting the seed. The result of ploughing after rice is harvested, wil be compared w itii ( lie rice plot not plough- 
ed after hni vc.st. Effect of " Duban " leguminous crop on the succeeding crop of rico will be noticed. 


(tQ Results oitained since the suimission of the last programme. * 

(a) Cultivation of berseem ond American cotton has bccomo so popular that this \enr ICO mniind£=:1'> COOlbs 

of tho former have been ordered out for distribution in the coming Kobi. 40 tons of the lot ter have been distributed' 
and about 4,000 acres cil cotton ore under cultivation ot present. To deni with this cotton produce 2 sneoinl ninnini* 
fnotoncs are being constructed that will buy up tho produce at the quotation of the Liverpm] market, ** ** 

(b) The result of ■rillngo to villogo t ouring and of domowblration on sub-stations is that the use of improved im- 
plements and of superior seeds has vastly increased. Tho increased demand for the former has resulted the 2 
firms spontaneously tok-ing up tho concern of manufacturing them. They aro already making n veiw g^d bVis^Ls 

iSijtiuSs»bh Si*"" h.,. 


(5) direction in which it is proposed to continue the tcork. 

the FoplKe1*tort^r^S\f continuation of the woik on hand and to the beginning of 
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’ (6) Main and Subsidiary lines of investigation. 

Investlgfttion into the methods of (o) preserving Bcpd potato (h) combating potato moth, (r) Bosi cultivation 
problem eod the like ate all of equal importance and thcrofoio no distinotion can ho made bofneen main and subsi- 
diary lines. 

VII—AGRIODLTUBAL CHEMISTRY. , 

(HaboiiB H. Mank, D.80.) 

Investigations of the first Im/portance. 

1 . The Rah system of Rice culture in frestern India. — The progrc&s in the work on this subject to 1911, and the 
minuses which it was undertaken are explained at length in a memoir on the subject published fi om Pusa, _ Since 
that time considerable progress has been made with the investigation, — especially in connection with tracing the 
causes of the beneficial effect of the rnli treatment to the change which it induces in the physical character and in the 
biolocieal character of the soil. The methods of obtaining the same results by heating independently of the use 
of rob material, by the use of ashes with and without heating of the soil, by the use of other methods of altering the 
nhvsical condition of the land, are all being investigated, — while the effect of the rah treatment and its accom- 
naniments on the various classes of bacteria in the soil is being undertaken. The object of this w ork is, in the end, 
to devise a substitute for the present verj’ wasteful rah system, and, in the nlternath c, to find a more economical 
method of carrying out the rah process. 

2. The eorutiiuents of Betel Fine Leaf, and their variation, together with <1 study of the Commercial hleaehing of the 
Hefei i'lnc Leaf, — ^Tho Betel Vine is the most important garden crop in India, and vciy little study has been given 
to it hitherto. I have hence considered that the question of the improvement of this cultivation, and of the after 
treatment of the leaf, is worthy of extended investigation. The object is to improve the methods of cultivation ana 
of preparation in vogue, and produce a higher quality leaf. 

A first memoir is now in the press on this subject, but tho work is still going on vigorously. The connection of 
the hieh development of essential oil witii high quality is now proved, and the step now being chiefly worked at w 
how to secure that tho leaf gathered shall contain the maximum of essential oil, and how the after treatment shall 
increase It to the greatest extent. For tlio present position 1 w oiild refer to the memoir w liich w ill, I expect, bo out 
before the mectfng of the Board of Agriculture. 

' 3 The Salt Lands of the Irrigation Areas of (he Romhay Presidency (excluding 8ind).^ome time ago a Bu^lletin 
was issued describing the Salt Lands of the Nira Valley, their charaotcristics, and their difficulties,— and 
that tho black soil areas, when they develop salt, have their own problems. The actual problem is, ^ 

v<srw IfiTGC fixtenaion of irrigation canola in our "black eoil arcoBt to ascertain Uovr fat the development of salt and 
^nVhSmScarbe pieveiited and cured. The position of this work, now, is oliieflv to see bow far the drainage 
mothodsrcMmmcndcd^n tho Bulletin above referred to are applicable and con be applied on a loigc scale. Tins is 

being and to bo oarried out in conjunction with tho Irrigation Deportment. , 

4 The eompoeilion of well waters in the trap areas, in use for irrigation, and (heir 
Af waII waters theiroomposition is of great importance in the tiap areas, whore much of the soil 

seems very uigontly needed where tho chief milk supply is from buffoloos. 

Investigations of smaller importance at present. 

crops in the driest amas of the Bcccan. an conBidcrablo enaiiiries have been made into the boiling of 

s*^fnSr“u!bXalonol^^^^^ Tho results which seem to indicate much promise for this as a 

drying oil will shortly bo published. 

2. The deterioration of cotton se 

rising out of difficulties In a largo faoioiy. vv»v.. '"i'-;.; V-. j 

oil iMing verj' much more than it OTght on 

-and it is hoped to publish a short paper on of Western India, such as the 

my notice by the owners of mills. nlants This is almost entirely nmitc acid, as wo 

hav/shrnh-.rdtTr^M^ 


' VIII.— ECONOMIC BOTANY. 

’ (W. Bobns, B.So.) 

(Kerns in italics are new works.) 

WOBK ON EbUITS. 

Main linos of work are rtn.,.i„annti.ntP O JoshilanAaQraduateFitldman(S.H.Prayag, 

( 1 ) 

B.Aff.).-Study ottnevnT .1 ‘ ^ i._gloay of tho cffeols of vaiious stocks on all 

ioBting ^f i-fforent manures for citrus trees. 
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(5) Qradwte Fidimm, (£. B. Ktimmi, L. Atj.) — CoJJtctioj), propagation, and crossing ot pleiils \ritli a vie, 

to tho produotion of a seedless gnovs.^ 

{4) Gradual Fhldman {L. B. KuRarni, L. Breeding of papaya with tho view of producing a race witl 

largo sneot fruits and a largo proportion of female trees. 

{ 5) Economic Bolanist and Aaddant Economic Boianial (0 .B. Patiiardhan, B.Sc.).— dassification of tlu 
looal grape Tarioties. Improvement of local cnltnral methods of grapes. 

(6) Aaaialant Profeasor of Botany {B. II. Chibber, M, 4.).— Investigation of the phcnomoifo of secdlessncfc 

with a view to tho production of seedless varieUcs. 

Subsidiary linos of work arc 

(7) Assiatanl Economic Botanist (O. B, Patwardkan, B. Sc.).— (!) Testing of various sprays for preventiai 

attack of ilrochola isoomtea on pomegranates. 

(5) Graduate Pieldman {L. B. Kiitlami, L. >4p.).— (2) Expeiimental pressing of figs to see if tho local frui 
can he packed commercially in this way t Classification of local figs. 

{$) Curator of Bassein Garden (P-0. Joshi) and Assistant Economic Botanist (O. B. Patieardkan, B.Sc 
— (3) Classification of plantain varieties. 


Work on Plant Diseases. 

Main lines of work arc — 

(7) Economic Botanist and Assistant Economic Botanist (O.B. Patieardkan, B.Sc,)— PopviiulrMionoiBot 
dcaux spraying for grapo vino mildew in collaboration with district staff. 

(2) Assistant Professor of Hyedegy (S. Jj. Ajrtlar, B.A.). — Study of Bhisoelonia in all plants in whicl 

it occurs. 

(3) i4«ciski»( Mycologist (O. S, KvRami,L. Ag .), — Populaiisation of Bordeaux spraying for "Koleroga' 

disease of bctclnuts in collaboration with district staff, and study of the distribution of tho disease. 

(4) Assistant Mycologist (0. 8. Kullami, L. Ag.). — Study of a Pomes in Supari Palms. 

(fi) Assistant Mycologial (0. S. EuRami, L. Ag.). — ^To mako observations on tho smut of sngarcanc ; ti 
continuo and compioto the study of tho distribution of tho red rot of sugaicanc. 

(6) Economic Botanist and Graduate Fieldman (S. B. Prayag, B. Ag .). — To continuo and complete a rcscarcl 
on the malformation of tho mango inflorcsccnco with a view to finding a remedy for tho disease. 

Subsidiary lines of work aro : — 

(1) Assistant Professor of Mycology (8, L. Ajrckar, Tho study of castor rust. 

(2) Assistant Professor of Mycology (8. L, Ajrelar, B.A.). — ^Tho study of Cephatosporium and Glcesporiun 

diseases of Papaya fiuit, 

(3) As.nstant Mycdogisl (O. 8. KulLami, L, Ag ). — Tho ohsorvations of Bmnts of Jowar and Bajri. 

(4) Assistant Mycologist (0, 8. KiiRami,^ L. /tg.}.— Tho study of Hsplophmgniiiim pondcrosum niu 

Accidiiim csculenium on Acacia species. 

(fi) ilssisiani Professor of Mycology (8. Jj. Airelar, B.jf.).— The study of a TJrcdino on Jasminiim oflicinali 
and Jasminum malaharioum. 

(C) Curator of Bassein Barden (P.G.>fosIiiJ.—InYCstigi.tionofloca1mcthodBofcoconntculturcwithavkv 
to thoir improvoment.) 


Work on Poidera. 

Main Imo of work — 

(1) Assistant Economic Botanist (Ji. K. Bhide) and Graduate Fieldman (i. B. Kullami, L. j4g.).— To con 

tinuc testing wild fodder plants especially with a viiw to renovating common lands with jnon 
valuable and drought resisting species. 

Work on Rice. 

Main lines of work — 

(J) Assistant Economic Botanist (B. K. Bhide ). — To continuo tho study of rico varieties grown in pun 
lino cultures. 

(2) Assistant Economic Botanist (B. K. BfiiVe).— To examine the effect of different entironments on varietal 

characters. 

(3) Assistant Economic Bolanist (B. K. Bhide).— To study the effects of arfificia] hybridisation. 

Other tcork. 

Subsidiary lines only— 

(7) Graduate Fiddmen (L. B. Kullami. L. Ag.) and (S. II, Prayag, B. Ag.).— To continue tho observations 
on licago piAiite. 

(2) Assistant Professor of Botany (B. M, Chibber, M. A.)— To observe field conditions of the poUiiiafion 

of castor and Jowar. * 

(3) Economic Botanist.— To complete the classification of the Jowars of tho Presidency, 

Bhide)— To male and classify a collection of wicds and sfetd 


Teaching. 

Main lines of work are : — 

(7) EconomicBolanistandhistuoAssislantProfessors.-.Teachmgot Ist, 2nd and 3id year College students 

(2) Assistant Professors, one GraduaU PtVMmau.— Teaching of Short Course students 

(3) The Assistant Economic Botanist, and 2 Graduate Pieldmcn.-Toaohbis of special horticultural student*. 

oiibsiaiAty 

(7) The Assistant Economic Edanist, and 2 Graduate Eieldincn.-Tcachhe ot malis 

(2) The Asiislani Economic Botanist, and 2 Gradnnir s. : » ■ . 

school boys. ** anaie A^trtamen.— TVssiatanco m teaching of vemocnls* 


(3) Economic Bolanist I.C.S. course. 

Below is gis «• on account of tho wofh done since the submission of last programme. 
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' »1. A«it».~Si«oofbolRHt progtammoWBubinitlodCto tlio Board of Agrioulturo, in Novcmbor 
rosuJU lia^’fbetjnftlfathod ns to thobosf mothodn of grafting and buddine tho maneo i 

mongo plantationi, genowl trealmont of mongo plantations, and paoItingaSd Iratisport if n^nco frilit^amlfoTons 
Tho comptrAtivo of various stooks for oilrus Vnriotics is booomxnc annaront scions. 

- and oitrus varielies lias so far failed. Oollcotions and descriptions of inanM^ cuava onti 

been made. Usofnl facts have boon collootwl as to tho gorminstion “f3i£ aocite^^^ 
trees and tliocomparaUvoTOlwo of tho ^ylon and tho local papiya. oud tlw ^ITeot of ihiL^g 
Irtprovomonts of tho local methods of gmpo oulturo havo rosnltod in oxoollent fruitsin-thofeoSyoarfrom 
planting. 

Mannrinl oxporimonta on grapes and oilrtts havo been liocun. 



gcnmnatioii of its sporeH tinted. . ... y •• ...o. «,v nuun-n lo oc assocwi ou tmn a Ulmsporium. Tho cenen 
rolation between tho tolouto and racitli.il foniia of Cystopiora oleio w.i8 eBUbllshod. Tho smuts of iowar ami bai 
havo boon closely mvosligati'd ami it seoins likely Umt tho spcolcs will havo to be icoonsldorcd. The survey of tho 
areas alfccteil by Tftl-rot of Biigarc.ana has been nearly coraplclml. The intrwUiction with sucecss of diswise-lroo 
wnos has iK On cirried ouL Tno conidi.al stago of tho leaf ear disoaso of Jownr (Sclcrospora gratniuioola) has been 
discovered. The “’I ikki duoasc of ground-mif has piaoticolly iliiuppcarpd. 'Plin sliidy of tho progeny of selected 
Tnr plants for wilt resislaiico has been coiittiincd and numerical results obt.iiupd. Experiments with rust resistant 
wheats have been nbvndoiied. One years experiments in npraying Bolelimt pslnts for Koloroga (Phytophihorn 
omniyora Var. Arceae, Colom.iii) liave lieun eiicceastally conclmlcil. A largo iiuiiibei of facts liave been collected 
regarding a mnUonnition of the mango indorescence, and tho morphology, pliyaiologj* and anatomy of norma! and 
abnormal innorescencee studied. 


AbnormtStlKa of plaiit siiiictiice havo l>e«n studied aiut described. 

Minodadium corlie>4um on mango blanches was eludied and its. aBsociation with a coooid insect proved. 

J/iVefl«««of/t.—Slttci» last report about forty wild fodder plants and several foreign cultivated ones havo boon 
tested asto growth, seeding, uronght Wsislanco and resnlts havo been ohtatnod on these points. Seeds iverc collcet- 
ed and green manuring experiments made witli Suhanta iKutraia. It proved too slow growing for rioo manuring. 
Amcia firabiea and Aritet'i /ornr.ii/iwn havo prov«J the best irrlg-iled and non-irrigatod hedge plants if propnriy 
pruned. An exhaiistlvo study of tho inorpliology, anatomy and oullivatiun of Piper botle has been mado. 
Tafpa bisptno«a has boon introduced and groivnin tanks for this Presidency. 

Many Other plants of economic yalm. have Iwcn introduced and grown under observation. 

, Tho study of the rice varielics of tho Presidency has shown that inanj' so-called early and I. 1 I 0 variotfer Iiavo 
changed tiiolr clnractera or ate not correctly ao termed. Aeoiimln notes and ineasureinentB have been taken on 
^aracters to be used for classification. Toe production from a red gr.iin of panioles containing whitu seed has 
been proved. 

D'in*jnstr.\tioei an 1 lectures chiefly o*i fruit oalliire and pHntdiicascs liavo boon given. Many tours havo 
been made to advise, on the spot, landholders who applied forguidanoo. 

Teslingolfteed*o£ cnltivatiHlplants from a largo number of villages has been carried out to obtain facts as to 
the quality ol the seed it«ed in ntaplo crops. Collect ion and testing of weed needs has been carried out. Teaciiing 
of r. Ag.. S. Ag., & B. Ag.. and ohott Conran studonU, Pupd lioldiuen, Mails, Vomaciilar School boys, and special 
atndents has b<>cn carried on. 


IX.— \rETERINARY. 

(K. Hbmxeti’, M-R.C.V.S.) 

(a) Vcferinary GoJlcgo. 

The progr.rmra() of work .\t this Cotlego during tlio yoir WU-IC will consist of wlucational work in tho 
Oollego, professional work in tho 13si Sskerbnl Hospital and diagnostic work in tho Lsbor.vlory. In addition to 
this tho Principal will eontiuu'' to control the Qlandow and i'oroy Dopartment and act as PraoLitionor uiidoc 
the Glandori and Paroy Act for the City of Bombay and Bsmlra. 

5. Investigation work Is not carried on in this CoIlegi> jiemling the appointment of tho Piilhologist and tho 
construction of tlio new contagious disease Iiospilnl and iiiborntory. 

’ (Lli:tJTENANT-COTd)KEI.H. M, M/UnVCLT,. F.R.O.V.S.) 

( 6 ) Swpcrinf&idcnft Civil Tet^rinary Department, 

The current yeor(l!)13-l4) I'cmg the Isst of tho llvoyoari for which thu sehenio for the dovelopuout of tho 
Suliordinato Civil Veterinary Department av.as sanelioned by Governmoat, roco-nmoiid vtions for furtlier expansion, 
to extend over a further five yeara, havo been submitlcd to Qovoroinoiit. 

2. Groat difilrulty being experienced owing to sliortogo of men it has been Biiggcuted to raise tho present endro 
of 67 to 100, by tho ond of tlio 6tn year. 

3. Suggestions for Improved pay and promotton in the junior ranks havo been put forward. 

4. In oritcr that a dlsponsary may not Ik» closed when tlio Veterinary Asiistaot in charge goes on tour in con - 
neetioii with out-broaks of contagions diseasos.it has lieen found iiroossary that every dwponstry should havo a 
Compounder. Tho question of how best to got these men trained is to bo coiisidero 1. 

6. 1 w’onld propose that o.aoh junr one Inspcofor b<i sent to Baroilly to undergo a Ihroo iuonlliB coi^o in do- 
mentary Mb roecopy and Bsctcriologloal work. This oonld lio dono in tlio tnontliH of .Tuly, August and Soptombor 

, when but little louring Ib done. 

0. To consider wild Iter provetitivo inoculation against Anthrax, geptictumia nromorrhagio.t and Bhiolc Quarter 
ohotild not now bo inlroduoed under tlio direct supervision of tlio Snperinlendent, Deputy Saponnlondeut or Divi- 
sional Inspectors. 

7. Inspectors to bo insiruotod to oxioiid the 
becoino personally noqnainfed avitli the people 
work done by tlio Volerinaty Assistant. Too 
demo. 

ft Improvcmonl of oattle-hreedlng. 

t). Improvement of horho-hivcding, 

10. St orago of fodder. 


... ... ...eolion into all villages served by a dispensary so that they moy 

and iKi able to report from tlioir own obsetv.ations tlio vahio of tho 
much inspiotion work is done, nnd reports mado from hook entries 
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6 .— MADRAS. 

I.— BRIEF SUMMARY OF WORK IN THE PRESIDENCY. 

<D. T. Chadwok, M.A., I.C.S., Director of Agriculture.) 

District Work. 

Main lAnes—Worh in progrcaa—U) The ceonamieal trantplantation of system is now hoinR (ricd 

to a eroater or lees extent in most districts. It is now adopted oyct sovoral thousands oE acres and as it is profitaWo 
its adoption will bo further advocatctl. 

(2) The cullivalion of green manure crops on u>rf lands . — This jwaotico is also spreading. Oreoa mannro seeds are - 
being grown for tlio Department under contract to meet expected increased demand. 

(3) Tlte spread of pure and improved elrains of cotton in Tinntvtily, Btllarp and Kvmoot tfiefriefi.— The tcsnlfa in 
Tinnovolly therefrom have already been noticed. Considerable progress was made last year in Kurnool. Ovtt 
130,000 lbs. of seed were sold. Efforts arc being iimdo to induce villagers in TinnovcHy to take slops to ensure tlie 
contimianco of a pure seed supply. 

(•I) The introduction of hotter cones and improved methods of making jaggery into the AVest Const districts, 

(5) The use of the drill and harrow for cultivation purposes in Tinnovolly. 

Work on all these is bearing fniit in the districte. Tho rate of progrcRS in all district • is not equal owing to local 
conditions and lack of staff, etc. In tho following main lino of work progress in tho districts is not so rapid. 

(6) Tlio nso of green manure cropa plus phosphate as a mnnnrial Bubstituto lor tho old village earth in tho delta 
of tho Kistnn. 

(7) Checking tho evil practices of mixing cotton of different grades, of not picking Csinhodia cotton dean, of 

neglecting rotations wlien dealing with groundnut. Tho prospect of immediate profits proves too alluring and 
onooumges improvident practice. ' 

(8) The iiso of tho deep soil plough on black cotton soils. 

itcamres against Disease. — ^Wltcro the area infcctod is email, Ihcso are dono by the Department, where largo, 
either by tho district staff or by a special staff under adricc from tho Department. 

(9) Tlio pnlmjTa bud rot in GSdaiari and Kistna, Tho area infcoloit in Kistniv is less than xiroviously but tho 
dibcaso IS still sovrro in Godnimrl. 

(10) Tho operations against MahaK have been onliroly successful. Some ryots have enquired about buying 
spraying maebincs lor their own use. 

(11) Sonio cocoanula in Malabor nto suffering from tho Godavari palm disease. Tho area infected in not yot 
accurately known, but it is not expected to bo very largo. 

(12) Tho Entomological field staff arc in tho villages at work ..grinst tho Deccan grasshopper. 

Subsidiary lines of work comprise — (I do not attempt to give them In detail) — 

(1) Tho sale of selected poddy seed and varieties of eano and groundnut. 

(2) Cultivation of onions from seed. 

(3) Cultivation of rngi on ridge and furrow. 

(4) A oatilc survey has been mado by Mr. H. C. Sampson and the papers are before tlio Government. 

TEACHING. 

A rorised syllabus has been drawn up with a view to making tho course at Coimbatore more practical in the 
earlier stages and permitting a larger ettendanco at tho college. It is proposed to ask tho opinion of tho Doard of 
Agriculture tlicreon. 


RESEARCH. 

The several officers have submitted their programmes. A very important lino of work is that outlined by Mr. 
Harrison. Green-manuring for poddy ifc being odvoented in tho districts and it is essential that more bo known of 
its action in different soils. 

Tlic Sugarcano-breeding Station has been opened and Dr. Borber has succeeded iu raising a largo nunilicr of 
seedlings which arc being oxamincd in detail. 


II.— AGRICULTURE, NORTHERN DIVISION. 

(G. R. Hiwon, B.So.) 

Hagari Agricultural Station. 

Dry Area, 

. f progiess.—Tbo main lino of work, viz., tbo improvement of tlio three main blaek soil crop 

of the district, cotton, sorghum and itehan millet, will bo continued. ' 

So for, most progress has been mado towards the object aimed at in the case of the first-na med croo and a sttaia ' 
has been obtamed which is an advance on tho local cotton in point of whiteness, softness, length and wreehtagoTby 

vLrdifferentfaoir^^^^^^^^ tbL. respeot nor in strength of lint h it 

“ >» -"o » .. 

alteration was made in the arranBemcnt the « #• i ,*'* sorghum crops, but Kst jear an 

'tivo data for their effect when appheTdireLlv and tedWto . f tnanures in order to obtain compan- 

nuous cultivation of Itrlian milkt on tbn ***' cotton. (3) Tbo conti- 

of this crop when grown in this wov will dcemnwi n ** discover whether the yield 

g b im mem way will decrease and, if so. uhy. (3) Rotation oxpetimenfe with cotton, sotgium, < 
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ItnlianwaictamlBcnmil-gram. These ^oro Started lant year and nto devised to’ tost whotboi* the local rolation 
VTOdd not benefit by the wtrodnotion of a toito lognnnnous crop, and to obtain definite ooniparotivo data fo? u“o 
yields of these orops nben gronn pure and wbon grown mixetl nooouling to local praotico. ^ “"“vo oow wr uio 

{ 1 ) Jfrto iiwh.-(4) A ctiltiTOfion O^ermionl wHli gronndm.t and Italian millet sown mixed to test wlicthor 

8; SfriT JSlSUtorfS 

These two lest lines of worl: will ho begun this year. 


Qar&cn. 

min. Linea-~Worl- in pri^icss.— ^lo following linos of work starled bsl year will bo continued ; fl) TJio 
Improvement of tl.o mgi crop by seleetion j (2) cultivation experiments with this crop to teat tivo ridge method of 
planting against phnlmg on tlio flat and to discover what ie tlio best seed rate to adopt for sowing seed bods • (3) 
the same os (2) but with onions instead of ragi ; {4) tlio improvoment of tho chilly crop by sclootion. ‘ 

JuMdiary lana—M Work in pro<;wi.--A oidtivation oxperlmont to compiro tho single planting of ohlllv 
seedlings with double planting. (2) A manurial expetimont with Buper-phosphato to tost tho olloot o! tho aimli- 
oalion to garden crojM of this inaniiro with green mnnnto ngaiiist groon manure alone. (3) Tho comparison of dilfor. 
ont leguminous crops os green manures. (4) Tho comiiarKon of dtticcent variotioa of sngarcano. 

Tho following work will bo begun tliifl ycM. 

(6) New iport.— <5) An o.xporiinent wilb groundnut and ragi similar to that to bo tried in tho dry area with 
groundnut and Italian inillot. 


The VnettUivatei Area, 

Tills area is now fairly well covered with a rgetntion and the work of gradually improving it will be continued. 

Sheep. 

ifainliine* — Work in proffr'M - — small flock 1ms been got together nnd is graved in tho oboio area. An 
attempt will bo in.ido to cstabjish a blsck-fnccd white wooled bued and at the same timo an endeavour will bo 
made loimprovetliew’oolbcaringqunlitiesofihcbrcedbyselectioii, the final objcLtbcingtoraiso both tho quality 
and tho quantity of wool produced in tho distdet. The Hock is small but so far xiroinlsing. 


Nan^yaX Agricultural Station. 

ilttin Lincs-.’Werli in ptogrtsu.’—Tbe main Ifne of work, tie., tlio iinproi ement of (he cotton and sorghum crops 
which are tho tw o main black soil crops in tliis district, will be euntiiiiKd. As at Hagan most progicss has been made 
w 1th the fonher cron. Tho 1 1 uinrks made nboi o w illi rcpril t o tin's crop apply hero cxc ept t hat 1 he iiicrensp in per- 
centage Is just dotibfe that obtained at Ifagnri, i.e., a strain giving 30 per cent, of lint to lappoe Las been obtained. 

The remarks inado abosowHliTegaid to the grain crop apply without exception. 

SvbdiUtttnr J,ine^,~t<t) Wtuk in prnflrcs i,-—TIie follow inj; sulisidinry lines of « ork w ill bo continued. (1) Monu* 
rial experiments with cattle and sheep rannuro as at llsgnri. (2) A cultlration c.xpcriuicnt with cotton and borso- 
giani devised to test the yield of tho former when grown mixed with (ho latter ns is done locally, os complied 
with its yield when grown pure and also to test whether tho lior«cginin has any cilcot on the succeeding soighiim 
crop. (3) Hotatinn experiments with cotton, sorghain. Hengol gram and indigo to test tho following lotations 
against one nnotlicr— cotton and sorgliiim collon. soighnm ond Bengal gram ; and cotton sorghum and indigo. This 
is tho old “ Indigo ns green manuro ” cxpi riinonl altered in form. 

Samalhota Agricultural Station. 


WKT LANIJ. 

ilfaiB ii'ncs— (a) Woi) in jirogrc’i. — TJio following main line* of w oik will bo continued : (1) Thoiinproscmcnt 
of the paddy crop by eeletllon. (2) 1 he tcsliiii; of vanities of paddy obtained fioni Hie districts of Kistiin, Guntur 
and Godilvarl, (3) Cnllii ntlon esjieiinit nts w Uli (bis croji to diboox er {a) tho optimum tei d rate to adopt in sow • 
ing teed beds, (It) tho beat ago at w liith to tiansplant. (e) the best sjineiiig to adopt in planting, attention being paid 
to the quality of tboland, (d) whither it is bittir to cultnntc the land in the drj’ hcnf-on or to lcn\o it unculllvatrd. 
(4) hlnnurial Cxporimonts to compnro (a) a eoroplito momiring against the same mamuing wHIi an addition of paddy 
straw, (l») the application of castor coke alone against its upiditntion combmed with a potasslo and a phosnUorio 
manure, (e) as (b) but with green iiiniiuro in tho placo of enstor-cake, (dj the tlirco green manures, sosbaiiia, 
eiiimhcmp and teega pcsahi (Phatcolui nmwio tor) willi one nnotinr. 

Ab regards scleotion work the only risidt obtained so fan t that it has been found that cro's fertilisation in padily 
takes place and line to bo gunrdtd against, but that if sufluient space is lift between each plot this will not bo a 
difilcnlt matter. TlioiesnUs obtained from the cottwation e\peii mints show that tho local sccd-rnto is oxoessivo, 
that single planting is more eeonomicnl tlinn planting twoseeillingH per hole, and point to tho ooncliisions that it 
appears to bo immaterial whither the stedlliigs are 25 oi 45 days old proiiiUd they nieplnnled at the propel season, 
and that cuitliatloii of tho Mill in (ho dry season taiiMS n rcduetion of jiold. As regards the manuml oxpcii* 
montstho zesuUn obtained show that aulphate of potash and sulphate of nnunonia nre^not eeonomicnl manures 
for this eroji and that (lie most satbfarloiy nianuiiiig for the crop appears to ho an organic manure sucii ns enstor- 
oukc oc green manmo combined w ith a phosphoi it ninmiic such ns aupeipliospholc. 

(6) Hidgo-planting of sngnronne. (0) Manurial experiments with cnltlo manure and dilTcicnt oil-cakcs. (7) 
Tho testing of dlfierciit larictirs of aiigareanc. 

Cultivation experiments with tliis crop hns'o shown that planting on tho flat gives the most sntisfnctoiy results 
on this land and manurial experiments haio shown that chemical mninires aio not economical. 

(6) Hew irorl.— Tho diainage experiment which has ho far been under (cntnliio trial w ill bo extended ond taken 
up definitely. Two plots will be laid out both of which will be sin rounded by a trench, water will bo supplied to tlio 
plots over tho trench but In the case of one )dot ns long an Interval ns possiblo will bo allowed to pass between 
each watering and in tho case of the othci only short interval of two oi three days will bo allowed dining which fhoio 
will bo no water standing in the field and tho soil will not bo allowed loprnck. Tho first plot will bo divided into 
two, one half will be left unmnnnrcd and the olhorwill reeoiso nn npplioallon of 3,000 lbs. of green niainiro and 1 
cwt. of fmpoipbobpbalo ; tlio other plot w ill receive a siniHat manuring. 

HuUidiartr I.inre-~(n) H'ml in proqrrtta The innlntenanco of a stock of dillorelit kinds of useful enno for dis- 

Iribiilion to othtr centres when lurdcd, 

N 




00 


{b] Atw wrk . — ThD following work will bo bogiin thie your 

(1) TJio Icsfing of different Voriotics of pftddj’ planted in August -September Aiith the obicct of discoverin'* mu. ’ 
which will yield satisfactorily when planted at this time. This oxiiorimont has-been devised with refcrencn lon, 
oouditions provniling in Kistna and Guntnr disli lets where most of the land is single crop land and where it is tS 
onstom to grow sunnhemp after the paddy crop for fqddor. Tho ohjeot of the experiment is to *eo whether a aeti 
manure crop could not ho grown heforo the poddy crop. 

(2) An experiment to discover w’hothor it would not bo possible to grow a sliort term paddy first ot the httsl ' 
of tho monsoon instead ofa Jong term pnddyasisdonoatpipsentnndfollowtliis witha longortorm crop which w«g]j - 
bo ready for harvest in April, This is an alternative to the experiment wliioli is being tried of planting the shod 

t orm paddies n month oarlior than usual and whioh has not yet yielded any satisfaotory results and which will be 
up if this year’s results aro similar. 


Amhapalle Agriculiural Stalim. 

(Slation now being opened.) 

ilfoin Lints — (n) Sew uorl . — Selection work in paddy, jagi end sarrn (P. typhoideum) and testing of vatielict 
ot these crops and of sugarcane will be begun. ^ 

Sirvcl Agricultural Station, 

(Land for it only rctentiy sclce/ed.) 

Jfain Lints — (a) Keio uort. — (I) Tite economical conversion into wet lands of light dry soils similar to those 
commanded by tho proposed Vclgodc Irrigation Project. 

(2) A system of cheap manuring for such wet lands suited to (he pcenliar local condition**. 

District irorJfc. 

ilfoin iiiiM.— (o) TT'orb in progress. — (1 ) Cotton improvement w'ork in the districts j>f BcHary ond Kurnool will 
bo continued on tho flame lincB ns before. In hofit distriLtfl tbo work lins resulted in an increased demand for white 
cotton and higher pnccfl are given for cotton whioh is known to be the produce of seed obtained ftom Hagari and 
Nandyal farms. 

(2) Tho work of demonstrating the use of an economical mamirini substitute for old village rarth Will 1» conti- 
nued ui Guntur district. Tho ryots nro tontatively (lying this snliMilnto in the adjoiping delta of Kistna district. 

(3) Green manure work will bo continued in tho distrii ts of Godnvori, Kistna and Cbvttoornnd vvill ho extended 
nto tho neighbouring disiricta to (hose. 

( i) Single planting of paddy will continue to ho ndv ocotetl w horev or oillcors ot tho Dopartinont ore working and 
paddy ia grow'n. This is being ndoptod in diilorent plates. 

(5) The introduction ot Cambodia cotton into the Ciroaisw'ill ho continued and m Qoilavnri district row planting 

f augnreano will continuo to ho advocated. ^ 

(6) Nete leorh . — Endeavour to chock tho bad praitko ot oultivatmg groundnuts repeatedly on tho some land. 

Subsidiary Lines . — Advice so far as possiblo on guostions brought to notico by ryots. 


m.— AGRICULTUKE, SOUTHERN DIVISION. 


(K. Bam SASTBUtlf, Acting.) 

General. 

ahe W'ork in tho Southern Division consists of the mnnngcmont of tho four ogricnitural stations ot Poliir Jinn- 
gonallur, Koilpatti and Talipnrambo, controlling the w'ork outsido tho stotions such ns tho cotton improvement work 
in Xinnoveily district, green manure work m Poriyar Dolto and mnglo planting or oconomio planting of paddy in tho 
cast and west coasts of tho division. All tins work is at prosont being maiingod by one Deputy Dircotor of \|rricul- 
tiiro, assisted by an Assistant Director. 'Jbo work of the latter cliielly tonaisls of visiting big mirasdars or land- 
holders and givuig them advice on agncultural matters. Ho also a< ts for tbo Deputy Dimotor of AErionlturo when 
tho latter hoppons to bo either on loayo or on other duty. At times ho w ill bo in ohnrgo of tlio trMn mnmiro coed 
supply or any other miscollancous work wherow tho Deputy Dircttor roquiros aBsisloncu. 

District Worh. 

The main Una oj ieorh-{a) Jn ^ogress^l) Cotton improiement leort in the Tinnncllydhtriei.—’rbh w'orfcis 
in connection with tlie indigenous cottons. Both Kaningannt and Uppom aro being tried. As Ivnruncmniii cotton 
offers bettor soopo for improvement than tho other variety the selection and iinprovomont work is mwily done oS 
Kamnganni. Iho w'ork on tho form consists in tho selootion of individual plants ot good strains crm^ic tliMS 
selections on a larger scale for the Bcrond year and i oiitmnmg the same on a gmator sonlo during tlm S waS 
finally putting them on to ^cial seed farms in cases in which (hoy have maintained their ohamtlo^tk2 ?hb 
moans some strainfl of ^ro Kuninganm of v cry good quality have been obtained. One of thoso nw^n on fcU 
scale continues to gi^ 28 per cent, of lint to seed which is well abov o tho district average. It iraW*^ood ouafftv 
Pure Karunganm seed is raised by lyots on seed farms under contract and sold m numoraiis v.n«n.o ^ 

next season. In order to extend this work of distribution to oDor rontres on ^ dopOts in the 

ryots of villages whore pure seed has been distributed m tho past t« take thoir lannas toiaduMlbe 

tho interv onlion of tho middleman, Tho cotton firrarUavo unaerakon in ^ f • *“ ® V'? 

small' sorir ron"r 

appreoiatod and Work in this duoo'^on wil'l ha^oTo^bo'o iinprovomont work is becoming moio and more 

rnnit!d w'ork in tlufl dimotion has been 

in this tract and is being ndoptod m other districts PTofitoblo is spreading steadily 

green mnnuro seeds for tbo ensuing season Tins w ill “■”* *'“"8 to onsuro larger stooks of 

paddy sods. ® 'ontinuo to ho advocated in oil districta posstssmfcMi'oU drained 




(4) CnUivation of gcotindmils M'iOi coroalb or in rotation ■ivitb ooioals. 


bottiflSSt'inoliSns'*^""’ *”* '''® Tho domandfor thoso 

(6) Stibsidiari/ Lines—Worh in j>rogreKa.~(l ) Introcluolion of fisli ijianuro for gaidon and wot lands. 

(2) Solo of imploinonts. 

(9) Jntrodiiclion of gtowing onions from bood in 1 innovolly. Piogmss is oneouraglng. 

(4) Cultivation of ragi on Hdgo and farrow. 

(ti) Answers to onquirios for ndvicu, etc. 


KoilqmUi Agricultural Station. 

J/m'n iii«C5— H'prf: in progma. — (1) Cotton mprovcment.~’£o produoo strains of pure Koninganni of bettor 
quality and colour with higbcr poivonlngos of lint. Progtoss nlrondy described briefly. 

(2) On tbo garden rod soils of tbo farm, holoction work lias couiinoncod on Cambodia cotton svitb a view to sco 
Whether it is iwssiWo to improro tlio quality of tbo cotton begun and prevent deterioration. A fow plants have boon 
Eeleote>l and tUo sued tberetrom will bo sown separately this season, 'llio oiillivntion o! this cotton has spread widely 
and complaints of dolorJuration aro heard. The4<« nro often the results of interior oullurnl piactico. 

. (3) Introdnotiou of Periamanjiil cholum botlv as a fodder and grain crop has not given any droidod results. 
This svorfc will bo continued by selootiiig strains of I’oriauinnjal ehotum whinh may bccomo a wiccosstul grain crop. 

Stduidiary Lints — tVorh in progress. — (1 ) hlixed cropping Irialn with oottonns well as with enmbu will bo cen- 
tinnod. Mixing cttwin with pubes proved iirofifaWo. Cotton ns tv puro crop is more likely to bo profltablo than as 
n mixed crop. 

(2) Onions. — Growing of seed to moot iiioroasing demand. 


Pahtr Agricultural Station, 

Main Line — llVni t« progress — (1) The IfsUng o/ loriiticr of i": ..iid^ntU. — Prsults which aro not very dcoisivo 
ate in favour of llio local Mninitius. Tlioso nbo trill bo rontiiniod. 

1 (2) Ciillivaiion of ground-nuts as mixed crop with eercab.— Results indicate that tbis praotioo is dcoldodly profit* 

able. W3i bo contiimod. 

^S) Sufforcane— Tostinp of vorfciiM.—TlcciHivo rmdts have not yet been obtained. 

(4) JWdy.— Improved by selection wjiloh is pioraisiiig. All ■mil bo continued. 

Taliparaihba Agricultural Station, 

Main Lines— Work in piogrrss—{\ ) i’mfdy.—Etonomio planting, seed hcloof ion, thin sowing and green manur* 
Ing with cow gram prove hiKccssIul. All tbeso aio iHniigdcmonhl rated on tlie faiin and will be continued. 

{2) ffaffurco no.— The growing of red Mauritius and It. 208 which nro suited to tbo Wcbt Coast. 

(3) Popper,— It is found llial jk'PIkt when heavily manured svitb fish, leaf mould and lime sncoccds well. Par* 
ticiilar attention svill bo given to investigations of this kind. 

AH tins svork will bo contmued. 

(4) Drp land. — Iiilroduution of paying crops like Inrmoiie, ginger, rbillles and jieas, etc,, into tbo dry land 
of tbo farm to find a noccchsful bcJieino whereby ryots can ri'gnlnriy utlliso their dry lands. 

Mangannllur Agricultural Station, 

'Main LintJi—Worh In progress.— 'Chis is n new station. It was only opened lost year for w'orkoh poddy, i'»s. 
(«) solcotion of Bced, (b) to devise a cheap system of manuring suitable for the fine heavy delta lond. Lost-ycar s 
work showed that groen maiiuro crops require diflerciit handling on such soil. 


IV.— AGEICULTURAL COLLEGE AND CENTRAL RESEARCH STATION, 

COIMBATORE. 

(II. C. SAMr.soN, B,Sc., JMI.A.S., F.B.S.E., Aa. Peinoipal.) 

Mo{nL{ncs-Workinprogriss.—(.\) ThedlplomacoursDsrillcoiiliiiueosberoloforeasfarastbyiresonlstudrnls 
aro concerned. The future course, tbo sebemo for wWeb w>« Iw lawl Wore the tic\t meeting of the «oatd of Acuoul- 
turo, vill cl»pepcl upon its tltjdBion nml^ if Rcccpltul, it wil! follow f Iio IincB outlined in tho progTAmmo for 1013-14.. 

(21 Tho oEiieuUural station will continue to bo tieatcd mainly as a Uaiiiing Mount' fot students and tho demons, 
tmtion of improved ntethodH of cultivAtion, cto- It w incorpotdtfd m tho gcnorttl u orlang of tho fArin. 

" (3) ArraiiRomcnt to givo PiaoUcal training in improved agrioultural praolico to tho cultivating classes lias 

been made ami is outlined in leaflet No. 5 of 1013. No ono up to tlio present has availed bimsolt of tbo oppor- 
tuniticB oiTored. 

(4) Owing to the demand for vornaoulat training in agrloidturo the co-opprotion of the Rovomto district 
offioials of tho Coimbatore distiiet bus been sought to form a monthly class for tbo sons of wcll.to.do ryots who 

will attend for one dwyeaob month wlvon tbo handling of impleincnls,lhouBo of inaunn-H and tbo valiio of im- 

proved methods of agrioultuio wdU bo taught piaotically m tlio field. 
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V.— AGRICULTURAL CHEMISTRY. 


{W. H. HARmsoN, M.So.) 

I'lio juain Ihio of invc(-tigAfion will coulinno to lx» in conntotipn with paiMy witl paddy aoils. It Jins liccu found 
possible during tlio present year to BumiBnrizotlio greatorpoilion of flio past worli: and U»o tonclusions, wbitb 
may bo briefly suiumarircd os follows, liovo been ptoparefl for publication 

(«) The normal course of tlio fermentation of green ninnuro in Bwampxiaddy soils is affeoted by the picseuce 
of tlio crop. 

(6) The soil conditions ore anterobio in cliaractor and consequently nilriflcation cannot tabo place so long as 
tbo fields aro under water. 

(c) There is a film of organised matter over the surface of tbo soil nliiob evolves largo quantities of osygen niuoh ' 

appears to bo utilized for the mration of the p.addy roots. <■ 

(d) Drainage permits tcrated water to xicnctrato tho soil thus enabling tbo roots to go deeper and produce 
inotcascd cropping. 

(c) Hio effect of drainage is bon over not in proportion to tlio rale. Tho wto nbicli produces the maximum 
effect is a comparatively slon one duo to quicker rates dcorcasing tho activity of tho surfaco film and tho mration 
of tho roots. 

(f) Groon-maunring increases tho aotiviiy of this film and consequently one of its funotions is to morenso the 
mration of tho roots. 

♦* ^ 

In continuation of tho above future investigations will follow, as far as opportunity penults, tho following 
lines; — 

(a) A study of tho carbon oyelo in paddy soils. 

(b) Drainage oiqpcrimonts with diffirent soils. 

(c) The Eonroc of tho gaseous nitrogen picscnl hi the soil gases and its lelation to tliC crop and manure. 

(d) Tho nitrogen cycle in paddy soils. 

2. Suhsidiary lines of investigation will ho as follows : — 

(a) Tho completion of tho soil survey of tho Tanjoro delta. 

(b) A surrey of tho irrigated iiortiou of tho Guntur district. 

(c) Tho composition of South Indian food-stuffs and loddeni. 

(d) The effect of tho period of lactation on tho composition of tho milk of South Indian catttc. 


VI.— MYCOLOGY. 


' (E. J. F. Shaw, B.So., A.R.C.S.) 

Field Work 

Main Lina— Work in •progrm. — (1) Assislance nlU he given in tho operations against tho bud-rot disease of 
palmyras in the Cdliivari and ICislna districts. Tho disease is still severe. 

(2) Spraying avith Dordcaux inixluro against tho Jffaboff disease of aicca nuts will he continued. Tlio opetniions 
last year wore completely successful and resulted in more requests for assistanco this year. There is a prospect that 
some ryots as a result of these two y cais’ u ork u ill pnrohaso spraying machines for their own use. 

(3) Assist in the oimrations against a cocoauut disease in Malahai which has yust been identified with tlic isdmyra 
hud'iot of tho Godavari. 


Besearch 

Main Ltnes—Work in progrett. — (1) Investigation into tho smuts of ekohnn, mmba, paddy and sugarcane 
will constitute tho maui lino of rceearoh. It is proposed to give some attention to tho discaso of paddy' loiown as 
“ Elephant Tusk ” and also to tho *' bleeding ” disease of cocoauut yxtlms. Tbo myiological uaturo of these dis* 
cases is at present douhtfid. 

(2) Tbo oolleotion and identification of tho parasUio fungi of Madras w Ul he continued. '' 


Teaching. 

Tlio couFBO in mycology for tho sludenls of the eollogo whieh has recently been extended. Tho trainiug of the 
staff will ho 'bontinucd. . 


VU.— ENTOMOLOGY. 


Fiidd Work 


Mam Ifinci — ^Assist in controlling the ntlack of tho 
w oro domonstiatcd kist ycai. 


Deccan graschoppet it it coulinaes. 


Dcmedial mcasmcs 


Research. 

of oomroram>hLue“mi“.‘!^tri f ^ ‘Ictails of Wo htetoiy and of nic.i«s 

of control applicable on a field «ale. This includes ms e sUgatnm of life histories of natiiml enemies, etc. 

(a) Auk.— L essening of damage done by such jwafs. 

has blSriTolVof “f‘'^«"‘‘«on on ahont 300 pcsls 

(c) Work during coming ycar.-Oii lines unEcaled obove. 

for Ti^cb oStu^y m^^hTfom^^ outbreaks of pests and such other subject* 



Viu.^(«) economic botany. 


(F. R. Babuell, B.A.) 


Tlio recent. nppointmoHl of .» LootnrinR lictnniHt in sole cliargo of 
ot Iho wbolo liino being given to caonomio work. In tUo jifMCncc of 
fresh hlnrt srili bo ramlo. 


tlio IVi^ehing niiil Sj^tenwitiic RCctions pormitb 
nny lino of vork olrcody in hnncl an entirely 


most. 


2. liLftn-avo tonring ovoi* the whole of the Piefidency will bo untTeilakon in ouTer t6 becomo familiar with tho 
\i iroiiortftnt ciop** <\na tlio iignoiiUunil condtHunB involvcil in fchoir cuUivfttion, 

.1 rroUniinary enniiiricft point to the importance of p*«Hy ivhil cotton ne crops on which work Bhould bo done. 
Spoowl attention woll lio p.sid ^ throo crops In onler lo decide wiiollier it will bo ndvisablo to svork on both as main 
itisuci or to malm either sulistdiaiy to tho other. 


4. At tho enmo time the deflnito lino of scork and incihod of approaching tho subiect svlll bo worked out and 
commenced. 


(6) LECTURING BOTANIST. 

(K. RAKOAOITAltlAB, M.A.L.T.), 

Main tincA — li'ort in imgrtAi — (i) Ttaclung.-^A pmcral coiirho in IMiwntary Dotany and nn advanced 
eo-oTeoin Agriwwnvawi Botawy. 

(2) Collection of riieoiincns for the licHiarinm in the dMiicts of Tinnevclly, Salem, Ganjam, Vicogapntam and 
G6d.iv.iTi and despatch to Sir. GamMo for hi'> work on tho Sladrns Horn when mjuircd. 

(3) (6r«6ri(/i<HT/ lAne»-^Wnrh rMnnininJ. — A bttidy of tho weed- on tho Govtrninrnt farms in tho Presidency. 

p'his study was commended w ith Uio C'vnlral riiim and K.smalkola uiid plants growing duiiug tlio liot weather 
have been oolloclod and identified, 'llie aim of llie M mly is — 

{a) to determine the kind' of pinnta grow ing in onitivnted land. 

(6) to MO it tfiore is any definite relalioii«hip existing between the crops grown oml Iho weeds grow ing on tho 
hamo land. 

, (e] tonoto the habit and the cau< es lending to (he «h1o distrilmtion and pcn>islcueo of tlio nioro trouhlcsomo 
r WTseds. 

{dj to ascertain with (lie aid of the .\qrloullornl ofi!e''rs tho cheapest and most ofiicneiottB ways of ooiitrolling 
them.] 


IX.— aUGAROANE STATION^ COIMBATORE. 

. , (C. A. Baiipkij, Sc.D.) 

Attholn't iiKdl inti til the llfmnl of Aerie nifniv, 1011, >t w.ssron'iitlerrdtloiihlfnl whothcreanc seedlings could 
be succesifully wit-ed in India, pre> Joih Iri.ilh basing generally resulted In total fotlure. 

'I’lie question want aken upat folmbatore by the Govcinment JJotnnisl diiringt ho Clirii-lmas hollda.ss immediately 
eiiecc Cfliiig the Bosrd'a meeting, but it was found that roui’t of the canes had cented to flower, borne, bonover, 
tiol out a few 01 rows and t1i<“-e worn sown in pot*, on Iheclianeo of their jirosidlngreidilng*.. Tliehowing was done 
in vario'is dilTeront ways, mo.*'! of whfeli have since prosdl to be unsuitable. *M.iiiy of wbnl weio considered ** mio- 
tes'-e', " turn! <1 out to bo pr,se i erodlinp’-, but a f w » Jih’h I timed out to bo (nio osnt i were obtained from four of our 
local vnrif lie*.. U'Jio ni.iticr w.ik finally ttl at rcit by soiiW nnow> of Ciieiii received from Kr. C'olciimii in April, 
thwo iris ing unite a number of Mt'dliiips, nnd it was di-cmirrd tint t lie opening oljllionntbcn was tho factor which 
delerinined tho formation of Ked. 'J'iit enii'* .iirowa in North Iwlla only produce lU-formcd eloicd anthers wilii no 
fertile pollen while many in boiitli Jmlin lire found t o Invo s, pH foimcil anthers wbioli split i t.nilily and contain s otying 
quniititiciofhcaUliy pollen. A suniinaiy of Iho work at Ihii Mogo waa published in tho Agricultural Jounial 
of India 

llie reedlints obf. ‘lined were grown will* gfvat care m tlio CViiioliatore Bolaiiic Gaultn ; nt the snmo time n 
oolleotion of Indian cani-t was biarted and tlie'-e id o wwo plntilwl in tho Bolanic- Garden, aUliongh in lc*.s suitable 
innA 

Tlio aiipoinlmeiil of Sugart.iim lisput w.is iiuule on fHtober Sfitb. 11)12, and more inpid ]irogrefswRsnindo. 
Aelote study of llie motpliolegical thoiavneiv «.f the diffeirnt ‘.ims collected was commenced and special attention 
was paid to tlionnUiixicof tlieloc.slenncH wliioli wnoVRiniiiiig tonirow. An efiort wna iiiado to obtain ns many 
enedlinca from m. in.inv dillereiit jwrentt, ii*. pos'-ible /JihouRli it was a poor ariow iiip bcasun, working with tho 
experience rained iti tfio presioti*. ycai, wc nioceidc dm get ting « x'ry targe numlicr of seedling- (12,000— 16,000). 
Of thesnafew w’oie obliiiiied fiom arrow- of c.ims growing m the Botoniu Garden, but tlio groat bulk woro derived 
from Koiilh Indian caiuJi giowii in tlio fields round Coimlmtorn. In lIic(,ocireutm.tanccs litllo contiol could be exor- 
cised oserthC ovnet pnronlagc. Aliout ?0 ‘eivllingb wore obtaini il fioiu Felling nirows of Sardha and n niimbor of 
cio'-cjbrtwiicnBocc/infawsiwnfintmmnnda/iinanUBfialsrc/iynw, but in tho gicater niimbor of sccdhngs tho 
mother alono ia certainly known. 

rending t he aciiiiisition of the 1 md foi a < -ine-breediiig elation, Iw o long loiira w cro mndo in Not lli India, w hero 
the ncricullnr.il eondilion* were bludled and many vaiietU*'' of cniio worn collected and foiwnrcled to ^iinbatorc. 
A detailed blndy of tlie* morphologloni clinrnolvro of llm-o was made w hero pos‘lb!o with liio object of detciinimng 
tlictr Telnllonslifp to one onotlicr niid their value as jiaicnts of possible bi edlingR. It w n« coiisklurcd Hint I bo Dm 
Cnucfl of Indas would bo moie Iikdy to proihieo heallliy and liurdy ofippiiiig than tlio better class canes winch Jmd 
from time lo Hiiio In cii introduced into the couiitiy, Kpepini nllentioii b.is therefom thus fm liecn ebreoted to tlio 
indigmimis emics, A foitlu i “ rains ” lour is in pio-rrtrs ns tins notow. being written niid, by tbo time llie Board 
meets .it Coinibalotc, it ia liopcd llial all Migannno Irneln of India w ill has o be en visited excejitmg Buima and Absam. 

Till* fill III land was aequirid on tbo laM daj of the oflitwi .vrui. 'March IW. A hcloolion ol the rtiongesl 
of tbo tcedhngs was icido mid ov or 2.«)0I) w< m i.lnnted out and mo giow mg wj-ll at tbo f mie of wiiting. 1 lio varieties 
wme idho plntiled out, but hi n Icm faioiiisbk- p.j Hion. Owing to tlic delay in tlie- mstnllation of tho engine and 
pump, immy of thcK* smietii * mill« led hcierely became it wai ncerfsniy to irrigate them w»<liyt>* nlkalliie water. 
'Iho Wm laud b, of Hie “ drj " and •• pnuli n " tjjw. it being coii-ideied more m keeping with Hio North Indian 
cuHivntioTi to grow the eimes on this kind Hian on the ** wct land iisunlly oniploycd. As howover tiie farmland 
has nevci piowm aupau ane* befoie, it w ill ml e tome time Ixfme, it i" biouglit into proper condition for growing enno 
crop?. The Kind lor m\t yuai’s plots Ik t^^olf'^oTo i*cexvinjj Hjiccini tiUontion. 

TJic loborntoiy and farm buiJdins'ft have been completed and tbo oil-tiijrfno and pump aro working satisfiiclorily* 
A goddrotwl ha*; bhon made oonu(jolinglhiJC9*xP Kr<*PdnipSttttiion with the Central l^urmbo ns to joiidor it easily 
acwFslblo. , , , - . » , 
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Ln«l veni's sccdlincfc luivo 1)0011 reaped, nnnlji'etl, cxlionslh elj sludkd oiid replanted. *^^ 1 * 

can to Baid ni to^qudUy of tto Bccdluiga toCMise the ground on iiliioli tlioy ncre 

nos iiiisuitoblo, lint in one nt least tto tno innin qualities pwt “wU to 

sfcndv ond annlvMs of tlio largo number of stcdhnes non groiung will be dillienll omi the cutmicai pa i viii do quite 
bovond tto iirooc«s of tlio single ebemiool Bs<iJstajit. It is boped ilmt toiro ntriiiigenieiit *‘}?J 

chLieol assistants eon to boiwiud from otber sect ions for t be tsu. nio.it to 01 so diin ngiWmb«.cero^^^^ 

For 1 ariousTCasons it is considered dcMroble, at any lotc nl pittinl, to annlj ml 1 S®* 


X.--YBrERlNAIlY. 

(ti) Vclerimry GoUege. 

(D. A. D. AiTomsois, M.11.C.V.S., M.P.S.) 

As tbo work of Ibe Madras VotirhiOTy Collego is at prettnt tiiliitlj .lulorLtl only, it is not nntidpalcd tlial naj 
fresh ground will to broken dmingtlie jeor 1014-11!. 


(b) Supemitemlcnt, Civil Velctinnry l)i pntlmmi. 

(F. WAni;, M.n.C.V.S.). 

1. (n) There is nnlv otio oflictr in Ibocxeonliroltramli of the Pivil Vileiinary Hepnrlmwil in Ibis Fresideney 
and his time is entirely taken up with rontimi olKcc and in ipci tSoii trork. 

(5) The work of (ho Department may toPumnied up under tbo follon lug llirte bends : — 

(i) tbo cure and prcicnlion of disea'O ; 

(ii) to gk 0 help and adi it o in the breeding and narlng of i illnge stock ; 

(ill) to fndm o I be inbabilanto of tbi« < onntty to apply to tbir Depirtmeiil for mottf help than Ibey hoi o done 
In the pvt, and resort to ecicntille niitbods of treating their stoci., f p., to practiFC castration initend 
of “ innlUng.” 

2. For Nos. (i) and (iii) no programme can to mode out. ttlio di'-enres jeeeii Ing the most attention will to 
tbo«e which happen to to Iho most pros alont during the year. As si gords No (n) a dc Dnilc progmmtno for the fnlnr* 
conduct of ponj.bTocding opemtions in this J'ref-idcnrj has reei iitly toen sancllomd by Goitmmenl by which each 
atallion will to'nnder tho immediate cliargo of a spiciw Veterinary Assistant. 

Tliia progrnnimo will probably he coiithiutd dniiim Wll-lC. The pri'Mil sislim of supplying villnqiw witli 
Btudhnllshavingiiroiediinsatisf iclory.thoproeidun to Ik followed hi the future net da lon'hli ratupn, hut it has totr 
decided to leave this fii obey anco uiitii the review of Oovcmmetil on the report of tht oflietr deputed to carry out a 
cattlo Biiri oy has been reccii cd. 


7.--CENTRAL PROVINCES AND 13EJUR. 
I.— AGEICULTimB, NOKTIIKIIN t’llUiLB. 


(G. Evans, m.a.) 


Experimental Stationt . — ^Ulio rowarljicda Tnnii will lontinuo w»rk on the «iim, lints. elion and 

byhiidizalion are now huinR done III lo-oiwration With tho Ikoiiomit Itotsiilst, ami tlio work will to gradually 
banded over to him ontiitly. 'Jho area of the cattle-hut dint; t irin has hetn cvfentltd tlightly, and the h«c«I ts 
now' more uniform, and a keen demand has ariBOn for the bulls. 

Tho Adhartal Farm, Oubliulpore, in mainly coiiitmetl uitli rue and girden eropp. but a ci rtain areahaslspou 
BOt asUlo for ovporiiaontB in thu cnltiiatiun of embnnkctl win it Inijiis iriignlinn i ajs nmi nts mil l«i cam'nd out 
in ortlor to find out tho amount of wntor neee'sarj for eath of tlio iiutitprlant emps Tin n onp k»s 1 an>t implement 
dopfilB otiachod to ooeh of thcBO farms, and thu demantl m now leiy toni>it}tnd)Ie and is mpilly assum,t,g largo 
proportions. 

Demonstration 2'artn *. — Small demtPtupfration farms arc non m.; arrangtsl at iiiriniiB tenites. Jhese farms 
1 ary in siro from il to 20 hotcb 1 bo land is oilhir aoquiiisl or mnn> iiBually Kaf* d for a ehort term of y i ar», '1 ht i 
aro w'orkod by a Knmdar who is a local man traintd on one »( the lisjs rimi ninl I'ariiiB Now lariitip's of crop*., 
a partiouiar method of tultiiaiion, oronoor two imprtticd implement i> art, donioustrated, laiying nteonlmg to 
tbo tract in whioli Uio farm in bitimtcd. ** 

Ono dozen aro at pasent in ovistenco, and tbepo iiumbcpp are gradually Ipcing ostonded as trametl Kamilars 
tocomo avafioblo. 


Theso small demonstration farms promiso to to a gnat wirct s-., and 
take a ontical intcrcBt in the farm nmi liogin io ropy thu nuthutis tarrieU 
and IS allowctl to register onltro foi s ttla and implomcnls 


gTOiii>s of niightourirtgtuKiiators at once 
out on It, The Kamilar is iisnally htcnife 


Seed 2 nniw.— Seed farms ftir the propagation of now u».l whit, d inririi, s of win it, grim, ill and cotton haia 
hwn oi^aniBod. At prevent some 70 are Bapcrsiwpd by tho Depariment nmi Iht.r nun.lfro aro yearly l enw me. 
ThcBo i^l farms aro nni airly owiiotl -mtl gonoMUy boloiigmg to tjio Mal.;ur..m. SmsI is ohlaim^ from tUrCo?^ 
ommont harms in tho first pinco, amt (htp Mto of tho w ed fiinii jvmIi iiirl l.v ... ..a... ...in ' iiw cpot 

farms arc mspocted during iJit. Kro%Mns mtiud and on tho ti.o «Ki»r« n.. • • . 1 *“ If ^ 

tho oirclo, and a cortifioiito is enrn i! the nilos am nrnnttlt "f i IV ‘'K™ 'dturol A*-sivtnnt mehargoo! 

demand is so groat that tho Malmizar goner^h toHo th^ “'!* 5- t'P »o*<«»dard. 'lie 

locally, hut if necessary tho Agncnlturai Doparlnunt assists bndingT nmrtot 

Bomo^CrdlSiat V"' “f “ 

and implomonts tarried out: The jiidgW of the Im f nflehioM 

prizes are given for those crops ,o KfittSs'^^^^ 





^ /<(7ri<«R«w2j‘WsoejViOTn.— TlioTOslript Agrioulturn,lA(wooiiiUt>neiirol>n?n.,™«!ii,.»«rj • ^ , 

Bmallor ooimnittocs. These naturally spring np in ihe arena in whieh domoiiBtmti^n^.iLt? i V'** 
small cftniinittcos have provoil Bingnlarly buwosbIuI in roost cnbos on plots hnvo boon opened. Ihoso 

■ W- ««««• f, .1.. Sd,.„ 

euUmal Department, from Iho Coiitinl Bank, nn<l ngren to carry out certain eiimlln 
so obtained is proimrly grown and koj)t pure. ^ ‘ ® 

XliOBOcdBupplynPsooiationihnowloeatedintho biiiUlinc of tlinn<.iiii-ni Tioni, —1 * , ... 

roontsenn bo regialoii'tl tiuno by niiy inuinboi of n oii^poraUvo sdeioty. Samnlcs o" the varimm •"*^1“' 

inentsTceoinmondod nw on view in this ollico, and a demonstralion fniin ownoli liv ®’i“ »mplo- 

eloimtotbeUnnkin whiol. these semis aro aetUlly fi.owr«nd Si wl\£ Urn S 

ti^orks *• 


t bo scon in regular 


Anogriculluinl wuon. orgnni/cd on slightly difleront lints to the above, bfts also boon starlod at Bolul and 
hero, nt one ot two other iilncc.SMlioro the oo*oiuttatiiemovomcni him fir... i.«n » at jiotui and 

lor Uio i-apid itttroduotion ol improvod ngrir ullnral methods? " 

grado??tX“?r®“^“ howeior. by lack oi staff, more eapooially i„ the superior 


II.— AGRTGULTUPE, SOUinERN CIRCLE. 

< (D. CliOUBTON, 5r.A., B.SC.) 

[Tlie most impon.mt jmints nro jnaikcd.*] 

Sarar JDinVion.— *11 has been definitely prot ed on tho Akola rnrin that at present Rosea is o.isily the most pro- 
fitable cotton for Iho totton ttnel of Hit so I’roi hit os. Of tlio non-« viMnimonlnl area ot about 230 aoros about 200 
will bo devoted to the projmgation of sekclttl httnins of Huh tjjx) of jail. All tho seed will bo supplied to iho 
seed farms of tiio traot. Of tin so tlu-ro were 120 Inst jeat Whi**h yiiddod nearly one million pounds of llosoa Food. 
To onablo the Dopartniont to propagate and distribute larger t|uantitii s of Ilo^oa sood, 25 Agnoiiltural unions have 
been formed : the inimbei of tiic so unions mil bo imten-ed, win n tin ir eflleloney lifts been tested. 

Hybridiring will JtO eontiiiuMl ; threo cios.<*s of sonui piomise are being tested to nstorlain tlioir valiio por 
nero ns compared with lliat of Roso.s. The "•lei tion of Uosr a sutli tiie view of im masing its porconlago of lint to 
steil uill bo (Ont imusl. A strain gi\ mg 10 js r i ent. tint is Iwing pinp.igntril. Bun svliieh has proved to bo icsistant 
to wilt will eontfntii) to be rei ommonilutl to onlfivitfors mIioJj.viu iviil-infisted on^au. 

' 2. Tlio plitnl-lo-plftiit M'lielion of tho most prtKiuUhu junis under tiial will go on ns uBual, and Bccdofllio 

licavicst yielding sarioticB will bo dislniml(.d. 

3. •By tUoOTiioriiiionts onnieil out on llic farm for (ho lost sintm years it lias boon condusiiely proved (i) that 
Bosca is inmli more ^nofitnblo than oniinary miMiil Bi rat jnri ; (il) tliat elo"* Bpsemg of about 7' in the rowsgisca 
lUelnrBeBtoutturnonteilofmtdiumftitilily : (m) that topping toltoii plnnls reduces tho yield; (iv) that the 
maniirial value of cattle urmo loiirinod liy tho dry-earth Bjsttm ni etpinl to that of their dung for the samo 
porioil. anil {v) that poudrettc Is tho tlienjx st of (ho locally ntnilahio msnur's. 

4. Cotton grop'ers will ho nihi'id to iut-nipmatetlierofiiulingo into their general farm practiio. 'Iho rosalla 
of any practical valiio obtained from atlierrriKirimentst.'jU be biought to (ho notno of oultivators in due course. 

C. The 3><psitment wilt from its Central Dep6t at Akola supply oil engines, rollon giiiB, ploiigliB, hoes, foddor- 
tuttcra and other ngrieuHutul appliaucca, ns umincndetl fir tliotii,eot Bor.ir tullii'otorH. Engine drivers ivill bo 
Itain^ on tho Akola Tami to run tho fJnnIincr oil engine, oral Uio two tiohied engme-men oniployod by tho 
Dopirtmorit iilll sro that flio engints siipjilScd to Iniid-ounors are pioja rfy set up and rc[iaiixd when out of order. 
riongliH ond hoes will also lie slocked at tho depflts nmhitamfsi bj pri\ ate agents nppointcil by tho Department. 
Tho number of agents will bo in< roafcoil, po as to liavo one in earh (niuq. 

6, A cattle-lirtciling farm svill Iio njiencd uoar Boignon in Akola Distiiot witli a view to improve tho Kham- 
gaon bn-wl — ono of tho two dihtinet lirecdfl of Berar cattle. 

7. * Jiagpur JJiriiion. — TJio Sindi walil l-aiin opened last j’oar is being laid out mainly ns a enno station. 
Tho experiments iiioliidu llio following s-— 

(i) tlio tosting of exotic and indigenouu varieties of enno and tliiii timo of ripening ; 
fil) (ho iostiiig of different iniithoh, of planting; 

(iii) iho tasting of sheep and eattlo ninnure, c,iKcs and nllrogonous foililirors ; 

(iv) inigntion oxi>eriments willi cone end cotton ; 

|(v) roiation experimciita with enno ns iLo iirimipal cioii; 

(vi) experiments to aHcorlnin tlio best sccti rate for enno ; 

, (vii) exjioriim nts to asiurlahi tho best timo to pl.inl tliiok cones; 

(viii) Foloction ol canes bastsl on tlio di noUy of tlio sots planted. 

ThOBoilonwhithtUosooxporiinontsaioitoingeninedont Isa mldisU blown suidy loam locally knoivn ns 
watdi. A diiplicalo serk s of o\poTlinents will be enuh d out on Iho Tlmrsn Karni on blai k wiil. 

B. Tho otlioi tiops under trial in (liew farms iiTofiHldorciop'i, lico, cotton, gioundnut ami a'lioal. Seed of 
these will boylistributcd to oulliialorfl 

0. •The relolivomoritaof Conibodia,Burl,RorcaandBou»honoott«ngrnwnnndtiririigntion will bo tested on 
the Bindewabi Farm, 'i he first Ihieo of these Imvo each gheiiyieUlh of nliont 1,000 lbs. lii/va per acre this year. 
It has, thoroforo, been cunsidoicd ndiisnUlo to grow a tonwdeiablo niea of c.oi h so ns to luiso seed for disliibiition 
next year. ^ 

10. CanoanalyiKiswill boearriodout by thoAgiicnlluralCliomistnndnow vaiiotios of rice ivill bo supplied 
from timo to timo by tlio hJcoiioinio Uotamst. 

11. TelinKIieri Seed Fnrin.— Tho distribution ol Rosea lotton seed tliioiigli tho ogenoy of seed farms ns in Boiar 
will oonlinuo to receive careful nttonlion, Tlio testing of iliffoiont s-nriotios and btinms and (he production ot crosses 
botwton RohCft ftiid Ban! svill bo contlniiod. Sw'd for dislribuf ion will Im laisod on tho 'J cl.i l:h< n Bei d Farm. 

12. A colleotion of over 40 varieties of enno is being tested. 'I'hesu will bo analycod by tlio Agrionllural Chemist. 
7ho most promising varistios as regnnls yield, quality, tillering and lat looniiig iiowoj' and freedom from insoot and 
fungoid diM>Afr 08 will bo liiod in Dio viniolnl iiOrit*s of tho Thtiran nnd Siiulowahi St-atiUiiH. 

13. Tho iobting of fodders grown under irrigotion will bo one of tho most important probldhis to bo Worked 
out, Tho oxporimonls With irrlgalod posture will be continued, 

14. TeUtikhcri CoUh-lruding J’rtrni.— •Iho gcnornl management will bo on tho old linos. Two or throe private 
farms on the lines of tlio 'J olinkhori I’ann will ho started. An o.\poiimont now in progicss to ohcortnin tho rolativo 
values oi dilloTOUt onkoB^ eotton tiitdtjtwhutt and Mhenl, lico uiul ootlon wod husk Will bo ooutinuod. 
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Shcop brccdfec JwB bren stwlcil ns dn ailixHia to tWi fnm. Tbc Mtidv of the dlurnpoft In Mllalmtation wiij, 
the Suprwntcndcnt, Civil Vctciinnry Dtpartniont, bn« biin lokrn «p awl nill l« ooiillimwl. Crowing bo talon - 
in linml m eoon na merino ranm nri* oWmnod. ^ . 

14-ff S’dinVitr! Daini Form. — ^Thia ia In eHect to onauio n. i>.itiRfttclorj' Mhole nuik twpply. It ia n coojiora. , 
live eooicty of Gnolica opened in tho proacnl fnrm in 191S. Con a ami bultalofs aro maintnim A on tliofarm hj' OaoUa • 
from Nagpiir ; tho Department i>rovi<lcs tlic iood-etnffh, coiitrola tho iiiilKing awl linndf. owr tho nnllt to a eontrat. 
tor. 

Estpcrinionts in croMinc nith the object of proilncing nn uniiroveil milch hrc«l aro beinr carried oot boUcen a 
jronfgomcry bull nml scleotcil cona of tho Onolao and DnnJ i>rcNla liclongliig to Iho Depirlmnnt, and holncen iho 
Delhi and tho local buflnlo. 


16. •The demonstration nork alrcadv hi hand in tlib Division niU bo still further ilweloiioil. It mclndts 
tho introduction of miitablo thick canes and groundmil In dmntla District, and of thick and Him vanotKs tnnltr . 
Govcmnicnt tanks in Dhnudnra and Tlamtek. ThoDepirtmcnl has, nan yosnlt of ilrt demonstration nork. cri;al/>d s 
demand for oil enkta for mnnurinl pnrjxMCB. The manuriol wluo of thw i akc w ill < ontiniie to bo dunoiUitratcd imilct 
Government tanka. ' 


10. Tho Poona ayalcm of giir-innking will lie df monsti ated nlicrctor pane i» grown on n eonsiderable scale, 
and tho sale of certain ngricnlfucal machinery including iron cnfie mills will bo pushed. v 

In Bhanclnra and Chanda Difitricts cultivators aro Ining fuBltuclwI in tho single bccdling method of tTnuaplanling 

rico. 


17. ChhaUi'<garh DiciWon.— The ospcrimenlal progratnwe of tho Dnipur Porm inchidcfi (i) incUiOilH of oullivaf rng 
and manuring rieo ; (ii) the Irallng of inriLllcs of rice, groundnut ami Mhtai ; (iii) the tiating of different setJil and 
water rates and spacing disUnoca for (tan«planl«l rice. The I'ann will continue tho work of planUto.pkmt Rclcetion 
and to supply ctillh atoro w ilh poddy, groiimlmit, wheat and Migorcine for sow ing purpor i s. An pxiierimcntnl form 
w ill be opened in Kow nttlha, one of tho h'cudntoiy States, for tho in\ cst igntinn of nirteuUurftl problems relating more 
ceiiccially to cotton. 

16. •The transplantation of riao is the most Imporant piece of clemonstralion work in linml : an area of nboui 
1 0,000 ncrcs w as transplanted tinder the stipe rvislon uf UioDepnrtintnt last year. The Kuccewi attained is largely duo 
to tho fact that in carrying out ita dcmonotratioii work in thcDKiRlon IhoDcptrlmerit has tniployed o« iiutruolore 
intho villages n largo niimbtr of trainwl Ivnmd.ara, tWio numlier of Kmmlawwill boincre.»>‘(-a if suit able men for 
tlicao posts can bo obtained. 

19 . Tho introdwction of tnno and groundnut will nlro ntche attention. Abo mult of tho work done in 
demonstrating tho value of cake ns a manure for sugnuiinc about 100 tonh of eako is being applied Ihis yiar as a 
cMioniantiro in tbis Dhusiou alone. 


20. Tlio Deparlmint bns opened a eattle-bieeding faim at Ch inkuri. 1 be fcitp R-lectcd is enmmandid bj irriga* 
lion. Tho po!v«iijiii(l£ft of raising fodder trops thronghuut the ji ai and of ptodiieing {fO»l p l‘•tllro by irrigation t» ill 
bo invcBligntcd. The Dipartnient will cupirtbe the I'teeding farms optnetl bj pritate iiulitiduols : the nvmlier of 
these is increasing. 

21. Ajrfci/f/ifrfl? ^l^soriafions,— Ufeednps will bo held as tisual tiike a jenr. The annual Dirisioiiul ■meetings 
wliiph have been In Id on tho llalpiir and AKoU rornis for the last four jwitb will he eontlnvisi. 'lliomtmU.mof thiso 
associations take a leading pirl in fhelrdWrict«in«ifrrdinlnchnjirovpin<nts. nridnsonliKPiilivoiiiidals and sanads 
arograntcil to sclcoled intn. To oapcdllo Imnine^s at the DKisionni nicitmg of tlio Iknvr As»Dumti'>n last jiar, 
ooinmitteea wire nppointisl to eonsidtr and <>.•' <•) <_*hibits of cotton, j’ cr and inroundnut rent in. (ii) tho 
distribution of cotton bomI through Aeritullural uniuim working on rt>-op,rati\(> lima and (iii) Piringcnienta to Im 
made for the sale and repair of ngrkultumi iinphtneuls. Winn the terms of rifrnmo bit clearly defined and 
UioooinmittcoincelingahrlU on tho doy proa Ions to thegcmral niceUiig, iimeh u'^eful work (an bpihmc in tliis way. 
Thiflios^m aiill he followed in future. 

22. The Agrieidfural Oarettc is in a ilourishing elate 7l«n are now o\er n/KK) mf serilvm. A nn-tion on co- 
opornlia'o work edited by the Itegistrar of t'o-opiratiie CriiHt .Societiw bics larn mldttl. This Garollo serves n 
very useful purpose l ita popularity is extending. Leaflets a\iH 1 e issiusl a\ In n necosary, 

23. The practical course for the training of priaate hmdholdirs m rice and inne cnilhation and in.anagris 
from Court of Wards will go on as iiMial on tho Lbtipiir I'ann. 

21. Orphan boj'saiiH continue to he taken on tho Kaiimr and Ttlinkheri I'anns for n Ihiae jeani’ eoutse of 
training. There aro at present ten under training on tho latter (arm. w 

Sccliimt 1, 3, 7, 9, 16 and 18 — ^Aro tho most imjiortant worlm in the Suiilhcrn Circle. 


III.— AGEICULTUBAL COLLEGE iVED OBKTOAL RESEAEdT STATION. ‘ 

(11. G. Ai,b.\K, M.A.) 

[The most imiiortaul points nio mark' d.*J 

1. A largo portion of the rrinciiad'a time is absorlied by tho College, dtliacry of Ictlurcs, control of nmcti[.al 

olnsses and Collcgo loiitino. * 

2. ThcfoIlowiiigiiivcstigntion8haaol>ceninprogTe<'siliiTingtliopadt Ino yi'its, and tho mainritv will lx* eon. 
tiinicd. 

3. • An examination has bimn mndo of tho gucstiona of double cropping nnd preen manuring befom whot. 

grown dry, under tbo ]o<al conditions of rainfall, i.r., some dO'— 10' tcceivcal ebictly botaaetn 20(h June hnd 20th 
iSoiitcmbir. The investigation luib been chiefly directed towarua the efleet of the length of time cinneinc Imlw-wa 
harvest of the first crop or inversimi, in the ca-o of a preen crop nnd llie sowing of iTio whtat and thoiimmmtaof 
ram received during this period, ^teness in cowing Uie pnin crop nnil its ellrtls lisio »i«n noted. Ih - riWs 
IrcateU ns nbovo have Wn checked hy dilleront tjiica of follow cultivation during tho rain. The clfeet of illies. 
phatis in conjunction wi L gr«n manuring has also been niider examination. A r. r.cs in eonjimctfoii w Wi hrfcaWrt 
Wheatland u imdor consideration, as ccrlam indieations of tbo pres-nt series levf om, to belie w t Iwt cert j n &s 
other than the possibility of applying wotcr to tho wheot crop, Imre to 1 e considttcil. ceruin inciors, 

The general indications of thU -work which has now been in iirogrcvi four v( ars atw— 

(. 1 ) that for success a precipitation of at least 10' is required bolwten invemion nud wheat 8<min» ; 

(6) that more certain success is to bo found if 1C' is nvmlsblo • " ’ 

"" ■" »■ »» 
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f WMer.Bpaoinejmdintor-^^ eeod raioa have boon under eramination. the general 

indteatwne being that a lower bccd rate, a wider space between the Imos of plants and one intoroullivation inoroaso 
the jiow. , 

B, Preparatory before cotton, juar and wheat have been under examination. The ccnoral conoloaiona 
ore that, with regard to crops, deep cultivation muat 1)0 entered upon after consider.ition ns to the direct 
effect of the added water hold by the surfaco eoil during July and Augubt. The growth of both crops is closely nsso- 
eiated with unoheck^ ndvanco whm young. In areas wlioto drainage tends to bo imperfect under local oonditions 
of rainfall, any bonefits derived by the crop as a result of an increased water storage are large! v nontraUred by tho harm- 
.ful effect of this woter when the plant is young. Beep cultivation under such oondilions, specially when it is realized 
that the local jari is a rapid maturing type and is thun less dopandcnl on storo nnd water, produces no ni«.-i«vi ad- 
vantage in returns though costing more. In the case of raW crops opening up the land invariably adds to tho yield. 
Hof weather cultivation, however, docs not show any appreciable advantage over land broken up after tho first fall 
of tho monsoon. In 1 ho blnelc soils hot wcalher cultivation is laborious and costly, though tho cost can bo con- 
tidembly rcdueetl if tho previous crop was a kharif ono and if after harvest the land is promptly worked with a disc 
harrow or bakhnr. 

6. * LinBcwl-brccding has boju iii progress now for five years. Early typos nnd distinctly heavier yield types 
of both tho ivbito and rM seeded varieties have been isolated and aro being reproduced. 

7. ♦ Tho junr crop has received oloiio Attention ns a grain nnd fodder producer. The majority of tho Central 
Provinces junrs have been grown nnd tested. The numbers luivo gradually been reduced till tbo most promising 
varieties only me left. These aro being improved by steady sclcotion and lino growths. 

8. * Soybean has been under examination for tho last 2-3 years. A niinibor of types has been introduced and 
tested, and tho better selected. Those, which are most prolific on this black soil, oither huffor from being very late 
or having a low oil percentage, or both. To be successfully introduced as a field crop. Soybean must be oitbcc dia- 
tinotlyc.sclyROastobogrownoBaentcUeroplicforo wheat, wbiolt from tho work in Section 2 appears quite fcasiblo, 
or it ns a lato crop or whole season crop the outturn of tho typo introduced must bo heavy und its oil percentage 
good. AVork is being conducted along thc,so lines ; but tbo general indications ate not particularly hop^ul os to tho 
suitability of this crop for bbek cotton soils. 

9. Tillngo to prevent erosion, diflcccnt types of water breaks and wafer drainoge are at present under experi- 
ment. 

10. * AVilh tho owning of a small sow'ago disposal plant on the College Parm, investigation into the most suitable 
crops and methods of iillago and roil treatment has been liegun. Tho chief dangers lie in the harmful effects of 
oxecssii’o ap][>lication of water to soil of black cotton type and tho ijot'-ibilities of soivagu richness. Tho field area 
has been diridtd into font aection'i : — 


(1) underdrained, (2) onUii'atlon in fiat licds with annual crops, (3) cidtivation in various forms of ridge and 
furrow nnd frequent inversion growing annual crops and (t) n^soction growing porcnuial or semi- 
perennial crops partly on tho fiat and partly in rldgo and furrow with frequent intcr-cultivafion. 

Tho sewage will bo applied in different quantities and different states on c.aeh section, and tho crops grown will 
bo ebiefly those of heavy growing ohnrarter. 

11. * A dairy farm fully fitted and equipped has liccn attached to tho College. It will chiefly deal with 
milk products and high quality milk only. Jb-gular observations have been begun with icgard to individual inilk- 
yield and fat-iiercentage. One feeding tc 4 t siith buffalo calves has been completed. 

. Tho following lines of enquiry of an cxporimcnlal chaiactcr are under consideration 

(i) Tho effects of diffen'nt (oncrntmlei on tho hardness and softnORs of butler in the liot weather. 

(i!) Tho factors affecting tho quality and tcxtuic and flavour of ghee and effect of hc.stiog. 

(Hi) The prcpimlion of a cheap and whole.somo nubstituto ooiilnining ghee in place of pure ghee, as the latter 
is only p vying at about Us. I-IO 0 to Es. 1-12-0 per sour. 

(iv) Tho feeding of buffalo stock. 

The marked differences in the quality of milk from individnal buffaloes indicate tho pobsibiUty of imptovo- 
ment In any requirLd direction by breeding. 

12. A study of tho germination of fatni Rceds under different conditions of storage has boon commenced. This 
and Ko. fl are chiclly tinder t he control of my Tirst AhsiRtanl. 

13. A study of Iho best method of ttoiing and making farmyard manure is under consideration, but progress 
has been too sborl to allow of any Blatement”. 

If.* Eeeding experiments witli work stock have been conducted and will bo continued. 

The Above aro tho chid lines of work iiiiderlaken and in progpss at tho present time. Ido not intend to add 
matcriftllvto this list in the next two years aBthoireont iniiation will fully occupy iny time nnd that of tho limited 
nt.sff at my disposal. The setlions marked* may be considored as the main line.s of int’csligntion in piogrcss nnd 
in tho future. 


IV.— ECONOSnO BOTANY. 

(R. J. D. Graham, M.A., B.So.) 

Tlie principal work to Iw undertaken by tho IJeonomio Botaiu'st nnd his stoff will no the improvement of rice, 
cotton, jiiar (Andrtfpogon soMhum), wheat, tlie genim Captkum nnd bnjro {Pcnniwlum tgphoideum). Minor investi- 
gattons will bo carrlcil out on Scintnum indfetim, Cicer arietinum, the gonub Phaeeohte and the genera of tho Qucm~ 
bilaecce. ' 

Piec—Oryta eativa The claRsification of the Central Provinces rices has been completed. The best vaTiolics 

of local lice have now been nscoi tamed, and on attempt will bo mode to improve these, the aim being to evolve a riec 
in which yield nnd quality are combined. 

Oollon—Gostypium tieghetttm.—A demand has arisen for an early cotton suitable for the cotton-growing tracts 
of tho platean. 

Andropogon eorghum ^Tho varieties of junr grown in the Central Provinces hove been studied. Recently work 

has bocn confined to tho sindy of nnturol cross iwllinotion which has been found to occur frequently m this geniin. 
A paper on this buhject is being prepared. 

Whtat—Tftlieum satiimni.— Work is being done in co-operation with tho Deputy Director of Agrionlturo, Hortb. 
ern Circle, and consists in the (osting of foreign wiicats and the ovolnlion by crossing or selection of pedigree wlieafs 
suitable foi the vatioiis tracts in the north of tho Ccntinl Provinces. i 

6'aud«cum.->Tiio varieflea grown in tho Central Provinces have been worked out by tho Assistant Eoonomio 
Botanist, and tho work will bo published shortly. Soleolion of snitablo strains will bo continued. 


O 
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JJajra—Pcnnhelum iyphoidcum. — TJio Tnriotic* gronn in the Ccntial Piovincea nrc Ftill licitig studied, Ihe"' 
problem is complicated by tlio occurrence ot natural cross pollination. Two useful types ba\o been Selected ' 
i^csantuM indteum. — Til bns been grou n under obserration for two years by Assistant. The varieties gtea-n 
in the Central Provinces are being determined, and selection in co-operation with the ^grioultnral Chomist uiU be i 
carried out. 

Ofecr afiefiniim and Flioicdlus. — It is proposed to make a detailed survey of the varieties grown in the Central “ 
Provinces. Some varieties have already been collected. 

Tho work in the Herbarium will bo continued as foimeriy. A Ubt oi the Briocaulacoc, Cypcracea and <?roin(nea - 
found at Kagpur, writh tboso conmmonly met with on other farms, is in tho press. < ~ ' 

Tho colIooUon of plants in tho Botanical Garden will be oontinued as laid down. 

Tho succcssinl cariying out of these lines of work depends on tho completion of suitablo work-rooms. Up (o - 
tho present work has either been seriously handicapped or curtailed os no laboratory is available. 


V.— AGEICULTHRAL CHEMISTRY. 


(F. J. Plysosn, A.C16.I.) 

Work in the year under consideration rrill bo in continuation of (hot described in (be programme for 1913-14, 
famished to tho Board of Scientido Advice for India at its meeting held in blay 1013. 

(1) Educational w ork will be oontinued on tho present lines unless any modi Qcations should be ncccasaiy as a 
result of tho consideration to he given to this subiect by tho Board of Agricnlturo at its nest meeting. 

(2) Agricultural analysis as required by tho Department and outside public will be carried on. Tho amount of 
work of this nature coming to hand is inorcasing and sovorely tascs the Tcsourccs of tho picscnt temporary labora- 
tory. 

(3) Tho amount of icscareh w'ork which will bo tindertaken depends entirely upon tho completion of the ncccs- 
sary laboratories. It is proposed to commence the following main lines oi work so far as opportunity permits b— 

(а) Tho changes wlticli take place when town eewago is applied to black cotton soil. This will he carried out 

in con]uction with tho Imperial Agricultural Bacteriologist, at present on land under the control of tho 
Principal, Agrionltural College, Hagpnr. Tho object in view is to determine to what extent sewage 
can bo applied to a fairly heavy soil as a means of sew ago disposal and what will be the offset of con- 
tinnous application upon the noil complex. The degreo to which, if ot all, tho sewage should ho par- 
tially purified factoTo application wilt also bo dctoimincd. 

(б) A study of tho variation in the ch^uical and physical characteristics of butter -fat produced by changes 

in season and feeding. Tlio ohjeet of this investigation is to determine how far tho various criteria 
which denote tho punty of a huttex-fat \oty under perfectly normal ond natural conditions. It w ill 
ho conducted on separate herds of cows and biiffaloei., the sire of the herds being .vs largo as possible 
to eliminate tho individual charactciistica of any animal. 

(cl Tho following subsidiary lino of work will bo undertaken, tho necessary samples being supplied by tho 

EconomioBotouist;— a ii j- 

A study of the composition of some of tho chief local variotics of rico from a consideration ol their popular- 
ity amongst rico-cators, with a view to determining why certain variotics ore held in such high ropute. 
The distnbution of tho nitrogen in tho grain will be investigated. 

(d) In continuation of work carried on in former years, the selection of sugarcane suitablo for local soils and ' 
conditions will rcccivo attention in collaboration with tho Deputy Director of Agriculture, Sonthem 
Chide. A number of varieties is under observation, but up to tho iwcscnt oifly a fewhovo been growTi 
on a large scalo.^ Some varieties, c.p., Pounda and Lanji, contain a good pexcentago ol sucrose and 
have high coolfidcnts of purity, but toke apparently a full year in wliicli to ripen. In order to lengthen 
tho barveating season early ripenmg vanctics are required. 


YI,— VETERINARY. 

(jJlAjoR W. 0. Dawson, A.V.D.) 

I. (a) Investigotion of the serious cuthreak of difoose among cattle in TclinUicri Form.— Brovolcnco of Kro- 
plasmosis among cattle in Nagpur including 

(a) Biioglasma Bigcminum. 

(b) Anaplasma Idarginalc. 

(c) Thodori Mutaus or Parvum, 

^thXaram4Tnot^Hc?n"H.Xvmc“ 

are afpStmg ooSout^*'"''’ l^easo.-Tlieso investigations 

tho MiShm" tn^d'teta'^ Kid “fo! mT"’ »» 

had boon suffering from certain fatal diseases, the clinical anncaraniH^ ^'"“^coiucal cxamiiMtion. £hp sheep 
frequent disease and apparently tho most fatal was very ocuto^. ammaK i n*?* ''^® 0 ’>ndlfforcat. The most 

then died from whnt w ould oppear to bo an acute Scptmicnua * 1 ‘V**" “ 

tho cause of death wos a rod-bhaped anthraooid orEanisni wh'ielwlXr* 1 ®^jot^rions it would oppeor that 
Oedema. Its prosonoo was constat in the Mood. ®It is imimanrl Anthrax and malignant 

and Anaplasmosis inshcop in Nagpur. * oposed to continue Ihesc investigations for Biroplasmosis 

alw a^^ been considemdfnnd a^pic^ Vipirt^on’thc suMrot has olreadxT^ officaoious as they have 

It is now proposed to increase the dose irselicUd ’^n. ® 

ordinary dose has been administered. This w ill hownver results with oreos in which the 

Is received. ’'"•.l>«'«ovcr, bo undertoken only when tho sanction of Gorerament 
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8--ASSAM. 

r.— GENERAL. 

(J. McSmKEY, M.A., I.C.S., Director of Agriculture.) 

The proeromiuD given boiou is ilmt of the Deputy Duoetor of Agiicultnre, the only olliccr of tho Indian Agri- 
cuitncal Scrvfco attached solely to this provjnco. Tho Chief Commissioner hos applied for tho appointment of o, 
flholo'timo Agrionltnntl Chemist s under tho present arrangements wo liavo a share of tho services of tho Agricul- 
tural Cliomist, Fibre Dspert ond Foonomio Dotanist, Bengal. Without a who1o*timc Chemist work in connection 
with sngarcano and soil research cannot bo exten’ive as wo would wish. 

2. An experiment station for growing Dnropcan fruit has been opened at Shillong under tho snpervision of hir, C. 
IhHblder. About3)aorc3ltavoboenn1rcadyJaidoutdtnlngthc]nslcoldwcatlicc: tho main object of tlio experi- 
ment is to discover what European fruits arc likely to succeed in the IChasi Hills. 

* 3, Hal Bcliadur Bhupnl Chandra Basu, late Deputy Director of Apiculture, Hostem Bengal and Assam, Los 

been placed on special duty to enquiro into tho present condition of tho silk industry in Ashom with a view to the in- 
troduction of improved method of rearing, weaving and disposal of tho finished article. His report is expected 
itt tht spring of 1914 and action will be taken units receipt. ' 


n.-AGEICOLTDEE. 

(A. G. Birt, B.So.) 

Staff —^0 Superior staff at present consists of one Deputy Director. Proposals have been made for tho np- 
pointmMt of an Agricultural Chemi’t and it is hoped tliot sonction w ill bo obtained and the appointment mode during 
the current j'cnr. 

An Agricnltural Supervisor and two DMrict Agricnltnrnl ofllcors were appointed on probation from Juno 1st, 
1913. , . ^ 

Theto ato three Parin Superinlcndtnts in charge respectively ot tho Shillong, Jorhat and Sylhet Experiment 
stations. , . , 

A oradunto of tho Poona Agricultural College is now under training at Pusa for the post of Entomologicol 

Asslstnnt.andiffoundeuitnblo will bo appointed toUiispost on completion of his t^ommgm^oYembc^noxt. 

nxwrimcnt flaUonn, efe.— In addition to tho Experiment stations at Shillong and Jorhnt, about SO cores of 
land Imvo recenllyheca acquired near Knrimgnnj, Sjllict district, mainly for i&porimcnts with paddy and jute. 
Tho work of laying ont tho now station w 111 be commenced in tho cold weather of 1913. 

A aiemicnl laboratory has boon sanctioned ut Jorhnt, and the building will, it is hoped, he commenced by 

***^^it is proposed to open a godow n nt Gftuhnti for tho solo of special t-etd, manures and implements recommended 
by the Dopnrlmont. * 

3. Crperimenlt (major)— .... . 

/rtt s,«rntrrtnc —At Jorhat w oik in tho past has mainly been dircoted to testing indigenous ond o\oHo varieties 
ofcinJSKemieflcon^ mHI. Mr. A. A. Mcggitl. Aencultural CUem st Bengal Besutts u^^ 

to-dalo prove tbot sovcrol varieties of exotic cones will, in Upper Assom, > ^ ^ 

Witliaiuicccontnlningfroml0tol8pcrecnl.ofonne8ugarandnpwnl>cocfl)ucntofovcr00. 

Work in progress Inelndcs tho further .testing of voriolics, manurinl experiments (mainly the relative v olues of 

con dung and ojlonke), and planting experiments. , ,,, i j i 

AS regards future w ork it is proposed to continne tho ^ 

ing experiments with ttviowioascertnin tho most ceonomieol methods ot cultivation. 

i«»ta Iji OK. «f >■" “» 

ccmc! in tlio pprinc of 1011 on tlio bilo of tlio cxporinicnl* ^ » w *. 

(b) SoilLprot ennnl tin Mbffohmi*.— The hold experiments in conneotion with these arc being carried ont on tho 

Jorhat Form in eollahorotion with Mr. Megpitt. 

has rcccntlv boon laid down to test tho ollccl of ground limcRloiic on vms son. 

mely profitnblo; ^ mnv bo used with advantage to supplement tho supply, but that 

(IVI ttal “ .Ll " Bivrf Item si"!- »S>I> '■ "S' f "S' 

1. ZZZm. n,u..y .1 «>"S »»"*«" “■ 

good vaticUcB, 

toJliunT, A. S toamef .nJ gro.nd >«k pliorW™ «■ »»«««•• 2 



Whon tto new experiment station at Karimganj lias been equipped, rice tiill come under the head oi “ 3Iaior 
experiments,” but until then nothing can bo done in the plains. / 

(6) Fodder crops.— ISxpcriinonts are being made with indigenous and exotic fodder crops at the Oj^et Shillong 
Farm with a •view to solving tho question of the winter fodder supply in tho hills. Up to tho present no exotic 
crop has been successful, but several indigenous crops, maize, soybeans and ruisfton (a local millet), have proved* 
exorilont for tho purpose, the former for silage and tlie latter two for hoy. 

In this connection experiments with pit silos and hay-malJng w ill he continued. 

After this year it is proposed to drop trials of exotic fodder crops, and concentrate on the indigenous ones. 

(c) /nfroducdba 0 / new crop*.— At Jorhat ground-nuts, potatoes and Manchurian soybeans ate being grown 
experimentally with this object. Both ground-nuts and soybeans do exceedingly well, but potatoes have not been 
so successful. Tins will bo oontinned. 

(d) Inproiemnt of indigenous crops.— At Upper Shillong a commencement wPl he made to improve the local 
maize, and several millets by selection. 

,(e) Cattle breeding .— breeding of pure Batna bulls for sale t o cnltivotois w ill bo continued at Upper Sluiloag. 

(/) Sheep breeding.— lUt experiment of crossing Kbasi ewes with Unmbn rams will he continued at Upper Shil- - 
long. As there is already sulEcicnt evidence that the cross h a great improvement on fhe local breed, a few Bumba 
owes bavo been imported for the purpose of on experiment in tho hiceding of pure Dumbos. If this proves success- 
ful, pure Dumba rams srill ho bred for distrihution in the hills. * 

5. Demonstration , — ^Tho use of bonemcal and flour pjiospliatc os manures for paddy will be demonstrated in 
four districts, ei:., Sibsagni, Sylhet, Kamnip andKhosi Hills. There will bo 10 ccntics in each district. 

In addition to the above, there will he pototo cultivation dcmonslraiiDns in the Jowai subdivision of tho Khasi 
Hals district, and during tho potato-growing season twelve eip<rt sprayers wBl he sent out to spray the potatoes 
of Hhasi cnltivatons with Bordeaux mixture as n preventive of disease. 

Ahono-ornshing plant will ho installed shortly at Upper Shillong to ernsh tho local supply of hones for eaJo as 

bonemcal to cultivaton. In the absence of local entorprizc this innovation is ncresiaiy owing to the fact that tho 
heavy freight charges from Gouhati to Shillong arc preventing the extension of the praotice of using bonomoal as 
manure in the hills. 

0. Training o/demom/ra(ors.— Four apprentices, sons of cnlUvators, arc under training for the post of demons- 
trator, two at S^ODg and tw 0 at JTorhat. There is also a Lusbii youth under taining at Shdlong. 

Two men who has'o gone Ihrongh their period of training at Jorhat are now emp%cd as demonstrators in the 
Sibsagar district, and three men who have gone through a similar course of training at Shillong arc employed as 
demonstrators in the Khasi Hills. ^ 

7. Mtsceltancous.—Tbo breeding and distribution of improved breeds for poultry \rill bo continued in the Lusha] 
Hills. Two Luehai Agricultural assistants have recently been appointed to work under tho orders of the Superin- 
tendent, Lushai Hills, with a view to tho general improvement of agrionlturo in this tract. The w ork is under tho 
general supervision of tho Agrionituial Department. 

In the Haga Hills the introduction of terraced rice cultivation, and trials of frnit trees jirill he continued by 
tho Deputy Commissioner. ' “ 

It is proposed that tho Political Ofiiccis of tho Korth-Host Frontier Tracts (Ahor, Miri and Mi dim! countries) 
should toko up tho impiovomcnt of local agriculture in cunsnltation witli, and with the help of tho Acrioidtural 
Department. Tho Deputy Director will, if possible, visit these tracts, coosult the Political O.Ticara nmf advise as 
to what can ho done. 


m.-VETERINARY. 

(S. G. M, Hioeet, M.E.C.Y.S.) 

‘ 1. Constitution. — Tho Department is at present managed by one Suporintendent ; tbero arc three Vetcrinarv 

Inspectors, each one being placed in ebatgo of a certain number of As<:istBnta whoso work lio regulailv inspcots 
Besides the duties of inspection an InspcUoi also investigates outbreohs of contagious disease and sirpcrintonds 
the inoculation work in tho field. Tho totol number of Veterinary As'istants now employed in tho prorinco is 37 
of whom one is staff, Cvo are reserve, throe lull dislnets and twcnty-ci^t plains districts Voterinarv Assistants' 
Tho sanctioned cadre of Assistants is 61 and it is proposed to appoint ns many Vetennary graduates' as'evailal^ 
in 1014-16 towards tho completion of tho cadre. Under orders of tho Local Admmistiation each I,ocsl Board io to 
employ two Assistants, ono stationary and ono itmcratuigor both itinerating os required for each of the snbdivisionB 
Nino Boards out of 10 linvu now 2 Votonnory Assistants ; during tho jenr 1914-15 every attemut will 
provide each Board with tho full number of Assistants. U t wm oe mndo to 

2. Training and Fccruitment.— The Administration now sends students to thoBengslVcterinan- Colleirn ’it, 

stipends for traming and tho qualified graduates ore taken m the Department ns Veterinary A.ssls’tnnts 
diaries are also being sent from tlus province to tho Bengal Veterinary College by the Loial Boards To ntJ * 
a good typo of men tho value and number of tho Govemment stipcnils has been increased : nowconditions of wT” 
pccts and pay of service ore being considered by vhich the cadre is to bo improved in tbo future, 

3. The following are tho principal olosscs of contagious diseases with which tho Department liovc to cone • 

Rinderpest, ^thrax, Foot and mouth disease, and Hiemorthagic Repticsomin s cases midcr tlie GlanrwT,* 
Farcy Act arc not very uncommon in this province. Tho work ol the Votcrinaiy Assistnnts is 
directed to treatment of contapons diseases of cattle and other domestic onimal^esp^lly hr tooe^^^ntinn 
nos into the canacB of outbreaks and the results of moeulation, and instruction of vffWcra 


a!?.*®®” *i’® f watnicirt and 

' the results have 
i microscoplcaiiy 

In tho follow mg statement ore shown the number of animals immunized with ^ 

mortality amongst tho inoculated animals ^ Serum trestment and llo 


breeding of their stock. In outbrinlvs of Rmdorpeat the Asdstants gencmlly moculnto innhondtbaro^^u^^^ 
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4. Vctirmarff Ilospiktls and I)iijJciwodcs.— The oMcl nsefulncas of the JJcpartmcnt at prcsont lica in tho work 
•done by itinerating Assistants in tho niolussd and tho energies of tho Department aio nou mainly dhectod to in- 
oreaso the number of Twnpatehc Assistants j it is open to question if tho wholo-timo sorvioca of a VetorinarvAssist- 
.«nt oan bo always placed at tho disposal of dispensaries. At present no have, howorcr, only two (jovemmont 
Veterinary hospitals and one Local Doard dispensaiy in tho province ; with a separate department for Assam it 
has beedmoimperaUvo to start u central largo liospital at hcadquaitcrs at Gauhati with a laboiatory ; tho sanction 
to this project of the I^cal Administmiion has been obtained. Tho detailed plans of tho buildings have boon sent 
up and itisliopcd oonsmeramo progress will bo made during tho year towards tbo completion. There nro 19 Boards 
M the province ; it is proposed to start tyro moio dispensaries under tho Local Boards during this vear and efforts 
will bo made to inoreosc the number during tho year 1014-16 and the next. 


5. JtescarcTi werfc uni LaboYatury.-— In the year 1012-13, 150 speoimens were ovamined, of which 13 wore found 
to bo Anthras, 23 Htcmorrhagio Soptictemia, and 10 Surra. Several other blood and inteslinnl pararites weto 
•examined. In the absenco of a fully equipped laboratory no research work could bo nndertahon on lognlar linos. 
With tho ooiistriiot«m of the laboratory which, it is hoped, will bo complcto 'during 1914-15, tho Departnment 
will bo in a position to frame a dciimto .prograniino of work in connection with icsoatch. 


6. Btecdiny Opfratibns.— Tho improvement of tho breed of catlle w n question whicli is at piesont awaiting 
tho repori of a spccirl enquiry made m 1911-12, by Mr. J, B. Blackwood, now Dircctoi of Agriculture, Bengal. 


9.— BURMA, 

I.— Agriculture, Nofthom Girolc. 

• A" Jiandaloy A ffricuUuntl Station.— ^ • Daddy.-— The work of selection and distribution of irapiovcd pure 
seed has been extended and will bo continued. Out improved Katagiji has been very favourably ropoilcd upon 
and efforts to still further impiove this and other varieties by “lino '' biectling arc in progrei®. Tho following 
experiments will bo continued s — 

(a) JIanurial exporiments with both local organic and chemical manures, including Nitrolim which gave pro- 
mising results lost year. 

(6) Green manuring oxperimcnle. 

\c) Rotation and cultivation experiments. 

id) Methods of sowing and plniititig—iiicluding a few spacing exporiments. 

(f) Water measuring c.xporiincnts. To asccitain tho best method of watering and tho most economical quan- 
tity of water to apply. Also to find out tho effect of stagiuint water. 

(/) Trials of exotic varieties, scroral of which show inomise of <. 0000 * 0 . 

It is also propo‘>ed to commence experiments as follows 

(rt) On the licst method of treatment ond most economical seed rate in nurseries. 

(b) The effect of liming. 

(c) To ascertain the loss in raanurial value, if any, due to tho running off of irrigation water. 

Id] To establish an identical series of jnannrial oxpennicnts &t Hmairbi and Mandalay in order to cortolato 
results for raiipfed and irrigated paddy. 

Some of the diificuUies of obtaining and maintaining pure peed were brought to my notice by one of tho 00 - 
operative credit societies and afterwards by two individual Butmans in 1000. In order to elucidate the matter 
it was found necessary to ascertain— 

(а) Whether sclMortilixation or cross-feililiavtion is tho rulo among paddies. 

(б) If eross-fcrtiliration docs take place, io what extent does it occur and whether thcio is need to take spcolal 
precautions to prevent it during hreeding and selcotion cxpuiimcnts. 

(c) Whether crossed plants obey Mendel’s law. 

During tho last two years five ilislinct and easily distinguishable types bavc been carefully” fixed.” Tiicse 
arc now being utilifiod for the above w oik wliioh 1^11 bo oontinued till reliable data have been obtained. Tlio A^sia- 
Unt Botanist is helping in this lino of woih. 

2. irbcot.— Tho work on tlii i crop was last year greatly reduced owing to unsuitable conditions. It i® not pro - 
posed to undertake any new cxpriinents, but seluotion will bo continued. 

3. CtoMea.— V'itli the exceiilioii of Cambodia, tho intiodiiccd vr.i let ies hove proved to be of no value at Mnndoloy . 
Oimbodin ih still under cnlllvation ond will be porseverod wJtb. Some seed has been ibstiibutod. Tlio Fovoral tree 
cottons groim ore valueless ond will be uprooted. 

4. Pyaitny . — Selection and distribution of tho impiovtd xTiiiclies ns previously. 

6. Tttungya Brpcnnn.nts — have been disoontiiuiod for tbo pioheiit. 

6. PauUry Bfcrding.—VfiW be continued on a small scale as during the post ycnis. Coiisiderahlo improvement 
has boon noticed In tlio poultry of surrounding vfllogcs ns a ic«nll of dlstiiimtioa of stock birds and cgg-<. 

7. >mpfci«c?i/P.— The sehomo at present in vogoo for tho intioduction and manufacture of new implements 
isptoving most sucoessfiil. Wo continue to inanufactnro a few— chiefly " Gtieinscto ' ot the /aim woiksliop. Tho 
demand w chiefly for ffUn'nJielt, small ploughs, cwllivatoni, winnowers, oluiin-pumps, bulloek tliic&liing-niaohmos 
and ohafl cuttent. 

B. Naiyteaaon.—l. Pea^ and Bcaiui aarsifientioii ond snivcy hove been completed. 

*(a) Tho main work on this area will consist of agrlonltuial experiments to test impelled Lima ond other beans. 

(6) As ft subsiiBory picco of work tho breeding experiments at present instituted to obtain puio raccb of Burma 
beans free ond plinneo-lunatin will bo piooocded with. 

. This work is being carried out at Natywagou n short disloaoo from tho Mondalay farm on typical pea and 
bean soil. 

2. Ofoundnuli.— Now that w'o have n small area suitable for their cidtivation it is proposed to rcooinmonco 
'tho study and trial of vnriotics. 

3. PotaloM.— Trial on amoll areas of a few European rarioties with a view to improving tho potatoes grown 
in tho (listriot. 

0. YwatUtgyi (//opin).— Tho trial of whoalintho Hopin valley will bo undertaken if funds nro available for 
tho biro of a plot of land for tho purpose. 

D. Murtlwino.— Tho production ntid distribution of infiwluccd variotios of potatoes. This work is being onrried 
on in tho old Government garden and slioivs every promise of miocws. Tho object is to oncourago tho cultivation 
of hotter varieties of potatoes than those which are now produced in the distriot. 

E, Dtstria fTorl , — Consista chiefly of tho introduction of now crop varieties in suitable places, extension of 
‘oriating approved varieties and giving advice and assistance in agricultural matters to rural co-operative sooietico 
•and others. 


*UaIo lines ot InTCstIpiUon. 


:io2 . . . 

t ", 

F. Educaiimal ITort-.— This will l>o confined to jraotioal inatruolion of the fora staff and district agtiotdhimls " , 
as no classes or courses nro proposed for the comiug year. , f 

•Bvgvi (a’anfoWn).— A plot of ohont 3 acres has hcon oequired temporarily for tlm parposc of introoncing = 
paying dry crops such as Scssamnm, Cotton, Pc-scingon, Pobyngyi, Groundnuts, and Jowar m mo uplands and 
wnicat rotated with pulses such as Pc-gyi and Sadaw-po on the lower lands or sand. Deop and early ooliiTatioa 
will ho tested for some, if not all, of these crops. 

•Pflda.— This plot consists of from 22 to 24 acres of wheat and cotton soil and about 3J acres of red upland 
“ ya ” cotton soil. 

The objects in opening out this station nro the improvement o£ wheat and cotton nnd it possible of the methods ^ 
of culthation and rotation. The chief aim will ho seed selcotion — improvement and disttibnuon of these two 
crops both of which, ns grown at present, nro of cscoptionnlly poor quality. 

•Picmtya (Slnpo hitfo).— The enquiry already undertaken with a ■riow to the inception of romrfial measi^ 
against this pest \vhioii is doing mnoh damage to tlio Jowar crops in difltriote in tlie dry zone tviII do continucn. 


IL — ^Agriculture, Soutliem Circle. 

(a) The Stnauhi Agrietilhtral S/alion.— The station of about 400 acres is entirely devoted to problems in con- 
ncction with the rice crop. 

♦1. The laying out operations mentioned in previous roports will be oontinued. At present 76_ncres have been 
Burvoyed and bunded. During next year it is intended to toko up obottt 30 acres more. 

♦2. A collection of paddy varioUcs from all the tower Burma districts has been made and will be maintained 
as a permanent feature, from the varieties originally collected about 300 pingle-car cultures have been made. 
A first classification of these according to grain shape has been made. This work will he continued during next year • 

•3. A study of intra-varietnl variation with a view to aelcetlon for nniformlty of grain shape and colour and 
yield has been begnu with six varieties specially suited to the roqniromonts of the mills. One hundred single-car 
cultures of each of these varieties arc being experimented with, Tliis work will form a permanent item in iho pro* 
gramme of the station. 

*4. In connection xrith the work of item 3 a study of cross-poHinafion in rico has been started. One year’s 
observations have already been mado and the work will bo continued during season 1014-15. 

♦3. A schomo of manurial experiments for paddy bos been drawn up. Woik will bo started during the present 
year and will form a permanent item in the programme. 

*0. The question of the proper amount of seeding in the nursery and of distance and numhor of plants used 
in trans-planting will form the subject of mi experiment. 

•7. The c*qpcrimont with improved implements mentioned in tho last report will be continued. Owing to lack 
of baUdings (which are to ho erceted during the coming jeat) it has hitherto been found difficult to carry on tho 
work. 

Tho ahovo aro all to bo considered os items of work of tho first importoncc. 

(fi) The .Vdn Gana^ Staliou . — This consists of about 10 acres only, is situated at Pwinhyu in tho hlinhu District 
and was oequired in 1012. 

1. Tho introduction of improved varieties of iiaddy has been begun with six varieties and will be continued. 

*2. Tho introduction of sngar-canc ns a crop in tho kfdn Canal area will ho attempted. It is intended to obtain 
improved canes from hlndras for planting next jenr. 

3. Cambodia cotton cultivation will be demonstrated. 


Item 2 is to be considered of main, and items 1 and 3 of subsidiary importance. 

(c) Oollon Slah'on , — ^It is expected flint a station for cotton and other dry croin will bo opened dnring tho year 
at TotLAn in the Tamdthin District. Cotton will bo tbo main crop and maize and scsSamum subsidiary. Owing 
to absence of information no detailed scheme, however, has as jxt been elaborated for this station. 

(d) Agricullvrat Svnej/s . — It has been derided that owing to the demands of other work and to tho loot that . 
the surveys already done have furnished the necessary information for the work of the Experimental stations, tlicsoi 
surveys DO discontinued in tho meantime. Accordingly the survey of tho Kyauks^ District mentioned in lost yc.'ir's 
report has been abandoned. 

(e) Economic Snrvoys of crop varieties. 

1. Poddy, — This work has been mentioned under llmnwbi. 


2. Sessamvm. — A collmlion from tho districts was grown on a small plot at TatLOn lost year and a first scries 
of observations mode. This work will form iiart of the work ol the station lor cotton, if that be opened. 

3. Afoize. — In tho event ol tho Totkfin station being opened during tho year a collection and examination of 
maize varieties will bo made there. 

•DiVn'ct nork. — l. DislnbuUon o} CamVoiia coUon- ered — It is proposed to utilize co-operative societies as 
media for the propagation of improsed or imported seed and tho demonstration of implcmcnls. During tho presonr 

Cambodia cotton cultivation is being (lcmonstr.itod on co-operators holding nil along tho milway lino from 
Fyinmana to Ifahlamg, also in the Pal.6l.ku District west of the riicr. Inst jear n plot at TaikAn sielded seed 

““d ddl iGajanve indicws) nro also being tried. Cultivation of 
the latter, mentioned in the last report, is making good headway in tho dry zone. 

-» 0 / poddy a«d.— Improved seed will bo seat out from the Hmawbi station to a sociotv where 

It -^1 bo multiplied by one of tho membeis srho will net ns tho sccdmnn of his sociots-, tho seed borne sold direct 
to the mills at enhanced prices. • 

/fyricjiHifnate.— Five District AgricaltiiristB at present under training will be posted to five of tbs 
districts in the c^o during 1014-16. Their duties will consist in helping societies with tho sort svork nhovo men- 
tioned and m oollceting informnliou regarding varioUes, dicnscs, etc. Keen svorK nuoTO men 

The supervision of those men and the connuct of tho above mentioned district work is of the first importance. 


HI. — Agricultural Chemistry. 

(o) A study of tho relative fertUity and manuring of come t,-pieal paddy soils. 
This work consists of pot cultures which have been « progress for over two yearn. 

(l>) A sarvey of the Mandalay farm soil. 


, » Moln Hues ot iDrcstlsntion. 


1 t 


environment upon onttutn. composition, quality, ripening and productivity of aomo 

The question of outturn and tlio study of vnriolios is only considered in n fou particular oases, 
tip to the present sfrcis has been laid upon tho chomieal differentiation of paddy voriotics. 

On this subject tsro papers have been prepared and some more work is in progrras 

This work has been commenced and forma now tho most important inquiry in hand 

3. The examination of some less common oil seeds. 


The Programme of work of the Aaistant Botanist and tho Assistant Entomologist during lOU-lC uill bo in 
continuation of that for 1013*1 1 ns indicated below. • uu m 

IV. — ^Economic Botany. 

3. Continuation of the study of Scssamums {in eollnboration svilh tho Deputy Director of Agriculture. Southern 
Circle, for varietal and other characters). 

2. Pursuance of tho investigation into tho " Guabo*’ of paddy. 

*3. Study of tho fertillrntion of paddy (in colinborntion, witli tho Deputy Director of Agiicnltnro, Northern 
•Circle). 

i. “ Mendeh'an” or other Inheritance of colour In Peg^n (Phaseolus lunatus). 

6. Tho Botanical aspect of the Phasco hmatin question (in collaboration WiUi tho Deputy Director of Anri- 
■culture, Northern Circle). 

' V. — 'Entomology. 

•1. Tho -Hork of tho post year in atudying and advising on crop pests will ho continued. 

'' 2. Experimeiitt! on white ants and other inscoi.pcsts. 

3. Study of paddy and tugar.cano jicsts. 

4. Study of 'mango*wceriI at Mayniyo. 

5. Compilation of the necessary leaflets and bnllotins. 

VI.-— Veterinary. 

*Ab in past years the work of tho Department will bo concentrated on tho prevention and treatment of out* 
breaks of cattle disease in tho districts and the instruction of pupils nt tho Inscm Veterinary ScUooi. 


10— NOBTH-TOST BBONTIER PBOVINCE. 

(W. Bobertson Brown.) 

(a) Alms. 

(b) BosuUs obtained sinco tho submission of tho provious progiommo. 

(c) Tho directions in which it is proposed to contiuuo tho -work during tho coming year. 

Crops, 

' Truitt (o). — The dovolopmont of tho fruit trade in tho North-West Frontier Pros’inco. 

(b) CO, 000 young fruit trees of sujiorior variolios of fniits have been distributed, to fruit giowois during the 
past 2 years. 

Imported jicnoiiLS and plums linvo extondod tlio marketing mhiroii of these fiuits by nonriy 2 months. 

1 Budded plants of good varieties of fruits ani displacing stodling fruit trees. 

Wood Wool lias xiroved to be suilablo and oeonoinioal xmeking material for riiio tondor fiuits, and it is being 
taken up by fruit dealers. 

(c) In dcmonslrating on CO acres of orchanl land, that it pays to grow goo<l quality fiuit, and to market and 
pack Boiontinoaliy. 

In doitionsiratinghow orchard in"Oot pests can bo ocomnuienlly conlrollod. 

In improving {aoililks for tho despatch and transport of fruits fiom tlio North-West Fiontior Provmco. 

IFhenf (a). — ^To detonnino ivhioli wlioats are mutable for the varioiib tracts in tlio Norlh-Wosl Frontier Frovinco 
and to maintain stocks of pure sveda of tlio sclcotions. To oncourago bettor cultivation in wlioat growing. 

(b) Tlio more impoitant wlioat tmats liavo lK*en osainincd and their wlicots olassiiicd and grown at Tarnab. 
and seed of tho selected typos is being sown on field areas this rabi. 

Certain leool whcajs are of oxcellent quality and appear to bo inoio suitable than Punjab or Pusa wheats for 
the North-West fiVontior Province. 

English Dreadnought wlioat ripened 25 nmuiids of grain per ano nt Tnninb. It was also voiy fioo from rust 
and its flour baked well. This variety may bo uhofnl in eoitain traots or in breeding. 

' (e) In propagating and distributing tho best Ijpes of local wheats. Ninety noics havo boon acquired for seed 

production and a largo sood farm is to bo cstablWiovl in 101 3-1 4. 

In testing foreign wlipats under strioi control. 

In demonstrating improved mothoda of wlioat giowing on iriigatod and unirrigated forms. 

Jl/afse («).— ‘The impiovomCnt of PeshnWar Wliito Flint mairo, 

(b) Amcricon vnriotios of moizo hnvo tieon ovtonsively tried and liavo not proved iiimc suitable to tho Frovinco 
than tho local whito variety. 

* Main lines ot invcsttestlon. 
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(c) la the continued ^selection of Peshft'n'ar Whito SIaizO> andintho dcmonstiation of unproved mothodsof^, 
anlfivatioD. _ _ ~ ' 

CoUon (o).— IInpto^cnvcIlt in tho lint poiccntogo of Pe^o'n'ar cotton. 2ho intToduotion of a high yielding j 
long ntoplo American cotton, and imptovoment in tho cnltivatton of ootton. ’ 

(6) Selections of Pcslia-wnt cotton have been made, and am being propagated. Antoricon cotton, hlnltan Red * 
noxroted ootton, Malvensie, and Eosca cottons have not yot shown that they aio.iuoto profitable than Peshanar 
cotton. _ ‘ ' 

(c) In tho condnuation of tho trials mentioned above. 

Barley (o). — The establishment of ono typo of high class barley in tho Etovincc. - ■' « 

(6) Tho cjmmination of local hatlcys is being proceeded with, and tho Murreo Brewery Co. reported that tse 
samples of English horlcy gioxm at Tamab Wore tho best they had seen, and wore eminently suitable for matting. 

(c) In propagating the be-.t local barley and in oanyiag out extonsivo trials of tho imported barlojs under atiioi 
control. 

o) Stigarcane . — Improaemont in tho quality of gar and tho reduction of the cost of production. 

(6) Mauritius canes \ eio tried on field atoas in 1011-12 and 1012-13 and they have not proved distlneay better 
than tho local thick Poshawan sugar-cano. 

A VBiioty of Ukh cano fioin Partabgnrh is finding favour in a district whero the area under sugarcano was dedin 
ing owing to the severity of tho attacks of " red rot.” 

Early frosts, tho limited supply of water and manure, and the ^suitability of tho fields tor tho oronomioal use 
of labour saving implements combino to make ibo monutacturo oi u/hito sugar unprofilablo in the Worth -West Tronlier 
Province. ^ 

fc) In tho continuation of domonstiations in methods of cultivation and gnr making, and in further trials of the 
hfauritius and Partabgarh vaiiotios of oanc. 

(Tobacco (a). — Tho maintonanco of stock of seedof a goodtype of A*fcotio»oriM/i<fl, and thoenoouragomont of 
mom intonsivo cultivation, 

(6) Xarnab farm tobacco is tho best in tlio neighbourhood, but tbw appears to bo chiofly duo to bettor onitivatioa. 
Tho cost of cultivation has been greatly reduced by tho uso of the Single wheel Planet Junior Hand Hoc. 

(e) In tho continuation of the work on tho lines noted above 

ChiUtes (o). — The propagation and.tho maintenance of a good typo of discaso resistant chillies. Improvement 
in tho cultivation of chillies. 

(5) Parm ehilUcs ato tanly free from OoVelofriebum nigrum, the disease nhioh threatons to banish tho crop 
from Peshawar Bistiiot. But the compaiativo immunity is apparently due to the superior cultivation ieeeiTo£ 
Imported American oluMics ucro more BonoaaJy altealcd by eolletotriehvm ” than tho looal variety, and the discaso 
appears to bo equally prosaleat in wet and dry seasons. 

(e) In the continued selection of tho best types of plants which are free from discaso. 

Sugar beet (a ). — Tho provirion of rcliablo data regarding tho cultivation and the qualify of sugar-boot in tho 
'North-'West Piontier Province and tho determination of the louglh of tho season during which roots might be supplied 
to a augar-bccblroEnety. 

(6) Tho elimato, the soil and tho agriculturists’ methods of work have been found suitnblo, and roots yielding 
as high as 20 03 suetoso in juico have been grown, while tho average sugar content over $ of an aoro w’os oscorfained 
by Dr. licatbci to bo lO-OO at Tamab.] 

(o) In tho continuation of trials on tho lines noted abovo and o^ciolly to uteertain tho length of tho boot root 
supply season. 

Fodders (a). — The proiirion of green fodder and nutritious bay for work and daily cattle, and for militaty horses 
To obtain a grass to mix with clover, which oan bo out by a mower, tho rate of daily Wages boing very high. 

(6) Shafial in the North-West rrontior Province appears to bo bettor nil round fodder than Bersocm for oattb, 
wlule Betseem is moio suitablo for horses and onring to hay, 

Shafial with lye grass is better than thaflal alone. Berseem and ryo grass is cxeollont as clover hay. 

Broad red olovor and lyo grass yield good crops of high quality hay in Periiawar. 

Byo grass without ihaflat, berseem, or clover is excellent groon fodder, but is not relished as pare hay. The 
Military Grass Parma Uirougbont Northern India are now undertaking trials of the fooders mentioned abovo. 

(e) Continuation of trials and demonstrations on tho lines indicated. 

Impltmenls (a). — Economical Improvement in methods of cultivation. ^ ^ 

(bl Present conditions appear to roquito stool ploughs for “ banjar ” or ncfdcotcd and Woody land only, and 
the Eajab plough has proved its suitability in treating Scso lands in tho North-West Frontier Provinco. 

Tho Spring tined harrow is appreoiatod on ” borani ” tracts. 

These seem to bo tho only implements which are likely to bo taken np in the North-West PVontior Provinco. 

Iff) In demonstrating tho value of tho Bajah Plough and tho Spring-tined Harrow on suitable (raeis. 

Entomology (a). — Tho suppression of garden and farm posts, ond tho establishment of an instructive eolltcticat 
of insects and agriotdtnral produce. 

(6) A museum has been bidlt on tho Tamab form, and tho trained entomologist in cliatgo is ceUccting and 
mounting, etc. 

(e) In the study of crop posts, oapcoially in tho orchards, and In tho maintonanco of tho mnsoum collection. . 
Poultry (a).— Tho introdnotion ond distribution of Buff Orpington to tho North-West Eronti’er Proviiice. 

(6) BnS Orpingtons have proved to bo hardier and hotter loycra and table birds, than the local breed", and 
many chickens bavo been distributed. 

(e) In breeding and distributing Orpingtons, villago by village. 


II— filYSORB. 

{Leslie C. Cole>un, M.A., Ph.D.) 

I. — Agriculfcurc. 

pie present Farm situated at Hobbal, five miles from Bangalore, is devoted almost cxclosivelr to thCcWri 

SfnrfWoJrms in "ubmittfd to Government for the cstaWblnawt 

of further farms m sod and climatic tracts maikcdlj different from those existing at Bangnloic. 



rrp'irimentf reiih tagt — (EJevaine coi<tema.)—Aa this iHilie pTifpf popb„i « i, , , . . 

eftslernpntt of tlio Stnto, work on it occupies a prominent place on tlioPnrm 
i may lie divided up ns ioHo\V s— ‘ ^ ^ cipenments being conducted 

1. iSeoronof aoiwnpj to nseertnin tbo most eiiitablo lime for sow inir ftp,l{nr.r,r i.»»! n,;-i n 

extended from Jipril to ^iignsi, but as tlio aonlngaia April and Mav^ba^'o vipIHp,/*nn!f«2l^^i? ^ the sormgs 
have boon dKOontinned. The sowings now extend from June Ist to Aucust fst It^infew-nM results, they 

combined resnlls of font crops mdicato that sow iiig in Juno gives n distinctly inferior ^dd « hSl 

, -2. Cuilivation erperfmen/a.— Thaso consist of (o) early ia. lato nlonebimr (Ja 

(e) ploughing with impros-cd plough ta. ploughing with country plough? ® ^ " "®'' sowing and 

(rt) Tho r^lts arc uniformly in favour of ploughing as soou after the hnn'cst as possible. (6) Tills cxncriment 
in which ragl is sown, in one sot of plots, in rows 0 inches apart and, in aiiof her set in row s 10 inelies 
in progress only two years, results to date arc In favo^nr of the nnr^oxv ?owtg h”t ar? S 
(c) This experiment has been in progress only one j ear. so no conclusive results arc available. * conclusive. 

All of tho series of experiments w ill bo continued. In addition, an experiment on the use of tho sub-surface- 
packet after ploughing is also being carried on. sunuce 

3, Sranitrialaptrimnts with ra/ji. -Those consist pt two aeries, one on knr or early ragi sown in Mny and har- 
vested in September ; the otlior on am or ordinary ragi sown in July and hnn-csted in November. Tlio manures 
, consist of various leguminous crops grown as green manures In nddition, to one scries of green manure plots, potash, 
phosphoric acid and nitrogen in tho form of potass, nm snlphnle, basic slag and castor poonac arc added in small 
quantities cither singly or combined. * 

In the case of tho early ragi, the green manure crop is put in after tho harvest ; in the case of tho lato rani, it 
is put ;n before tbe sow mg. IDuring tlio last tw o j cat s the effect of the gn cn manure crop has become quite marited. 
in an inoreasc of yield, cspeomlly with the Into ragi. 

Tho complete Series of cxperinients is ns follow a ; — 

(1) Grttn manurn ahnr.—(a) Black gram, (i) Green gram, (e) Sunn hemp, (d) Con pen, (e) Avare, ( / ) Avare 
withrngi, tho pods of the avarc harvested, tlic plants ploughed in (p) A\ ate with ragi, the nvaro, pods and all, ploughed 


(2) Grten mantirea wit/* otter (a) Cow pen with potassium sulphate, CO lbs. per acre, (t) Cow pea 
with basic sing, 160 lbs. pm acie, (e) Cow pen with potossium sulphate CO lbs. per nero^^ basic slag ICO lbs. per 
acre, (d) Cow pea with potasaum sulphnio and h.»sie slag as above +2.10 lbs. of white castor poonac per acre. 

(3) To these expcrimcnia Las been added a set of plots to which cattle manure at the rate of 6,000 lbs. and 
8,000 lbs. per aero rcrpecfively is lieing added. 

All of these experiments will he continued. 

4. Seed eelcelion bi/ immeraian in tall lea/tr.— TJils mefbod of 'electing seed of high specific gravit}', has, through 
two seasons, yielded strikingly good results, civing an increase of 69 por cent, and 60 per cent, rcspcctixcly over 
check plots. Tlio experiment will he'eontinued. 

6. Teatino of ragi ivritliea and atlfehvgaf pn''f li»ea.~A number of (ho local varieties arc being tested against 
oach other and pure lino selection work is being begun. This important work will recoho increasing attention 
from now on. 

0. Jlotaihn of lagi Hth jroio'dnw/.— This experiment which has been mnmng for only a short time will bo 
coniinued. 

' Experments with paddy. 

< The results of experiment' with paddy, conducted on the Experimental Form up to 1911, have been 
published as Bulletin Ko. 2, Gencr.xl Scries, Of the Department of Agriculture. On tho whole, tho results 
obtained since then have agreed with those already published. Certain experiments, notably those on tho use 
of artiilcial manures and thoso on sowing with sprouted paddy, have been discontinued ns tho results haxo 
shown their impraotirability. 

' Tho exporimenis on paddy at present under way may bo olnssificd ns follows : — 

1. Cullivafion r.xpnimentf, (o) Transplantation va. Broadcasting. 

Tho results still coiitinno to show a variation similar to that noted in the bulletin published. Thus, out of a 
total of seven crops grown, in four, transplanting li.is given a larger yield, while, in three, broadcasting has given 
better results. These oxperlnionls aro being continued. 

{&) Deep ts. Shallow ploughing. Hero nho tho results to date have not been conclusive, sliollow’ ploughing 
having given better results in four and deep ploughing in three of tho seven crop'. Tho experiment is being continued. 

(c) Ploughing immediately after hnrvc't le. ploughing immodintoly before transplantation. 

Tho results of this experiment appear quite conclusive. In only ono of the seven crops has tbe former method 
given n somenhat higher yield, 1711110 in tho other six crops, tho laltor method has given bettor results, tho 
diScioneo boiiig in most cases quite marked. Tho experiment is being continued for another ycai. 

2. Manurial eipnimenti, — (o) Tho experiments with artificials, oa originally planned, have been discontinued. 
They showed conclusively (1) that saltpetre has no value as a manure for paddy at least undcr^ M 3 ’Boro conditions 
and (2) that a misturo of sallpetre, basic slag, and sulphate of potash, though ineronsing the yield somewhat . was 
used at a great net lo's. Another scries of experiments will, however, bn begun in which saltpetre win bo 
Toplsccd by ammonium sulplmto and in wliiob a eomplete manure, and an application Jacking in ono of tho three 
comtitnenta, nitrogen, plio'pliorio acid and potash respectively will bo given. 

(6) Green Manures. Dxperiinonts in the uso of cow-pen and sunn hemp ns green manures which have given, 
on tho whole, good results will bo eontinned with n modification. As two crops of paddy aro grown in a jear, it has 
been found difficult to get a good grow tli of tho green mnnuro crop owing to the short time between crops. To 
avoid this, the tramplantijig of ono of the two crops will bo plnecfl three or four weeks later than at present and 
onlj' 0110 green manure crop will bo grown In tlie year. In this waj’ it is hoiicd to get more satisfactory results. 

(e) Green manures lUva bono nionl ; green mintiro plua a small quantity of castor cako j and greon manuro plua 
lime. These experiments have just been begun. Up to tho present the addition of raw bone mcnl to ^cpn manure 
has given a decided increase os compared to tho use of green manure alone. Tlio oddltion of liine has had a depressing 
effect on tho yield, ahilo the oddltion of n small quantify of cost or eako has apparently hnd little or no cllcot. Thojo 
experiments hare been miming only ono j’oar and w ill Im coiilinuetl. 

(<f) Castor cako os a mamiro for paddy at the rate of 000 lbs. pornoro has for six crops given uniformly an 
increase in yield but in only three of tho six crops has it given a net profit. Expenmonfs will bo continued and as 
soon as plot' ate avoilable the use of enslor along m’lh a pho-sphatio manuro w ill bo tested. 


Svgarcane Experimenia. 

1. Beaaonal pionlino.— lids experiment which was planned by my predecessor to ascertain through how 
many months of the year cano could bo profitably planted, fio as to got the most cconomio uso of improrca ornshmg 
and boiling rtaobinoiy, has hod to bo remodelled, as tho original plan necessitated planting cano after cano for a 
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series of years. The plots have now been doubled in number so ns to allow for ft lotntion and the esporimontiriU 
bo continned fts tints modified.' 

2, Tetfina varieties.— ‘Hho llircc eliiot loonl vorietles of enne are being tested ftgftinsf tight imported varieties 
no to yield, puiity nnd rlclincss of juice. In adtlition tlio siime vorieties nre being tried under conditions of scanty 
water supply to test their hardiness. This work has just been begun and will bo continued until debnito rttidts 
have been obtained. 

Jlinor crops. Scvcial vorictics of cotton aio being tested tw to their snltability for conditions in the easteni 

part of the State, whero up to the present cotton has not been grown. The icsults indicate that Combodia can be 
suceessiiiliy grown irith ft smivli nmount of irrig.vtion. 


n. — ^iVgricultural Chemistry. 

1 Testing oi sugaicaiic varieties as to richness nnd purity of juice. This work srill bo carried on in 
connection with the variety tests on the farm. 

2. Determination of soil moistiuo under different systems of dry land cidtlvation This work has, owing to 
lack of snitablo soil boring apparatus, been carried on during only part of the ycor. Soil boring apparatus cbpccially 
constructed for woik in senu arid regions, according to the fcpeufieations of Dr. Lj'iiiftn Briggs of the X5, S. Depart- 
ment of Agriculture, has now hern ordered, so that tho work will, in the futuie, be carriid oh tlnoughont the year, 

3. Analyses of t.ho fttm various plots on tlio Fnm which Iiato for tho last five years imdorgone diifexont 
mannriai treatment, to oseertoin if thoro has been any increase in plant food constituents and humus. 

4. A beginning will be made in preparing a Foil suiiey of the State. 


in.— Biology. 

Jlyeohgy. — Hie work on Kolcroga (Phytophthora omnivota, vnr. nice «“) wlucli has’now been under w/iy for prac- 
ticnlly five years is progressing satisfactorily. Two cirpcnmental gardens ore being maintained in iiicss where tho 
attack is severe. In one oi these, an effort (up to tliopieient sueccssful) is being made to suppress the disease 
cntitely. After another season’s sprajiug tho garden wilt bo left without treatment t o ascertain if the disease hos been 
stamped out. In the other garden, experiments are still continuing as to the best strengthoj spray and tlie most 
CLOiiomicat application. A boginuing will bo made this year in growing various diffetont varieties of thcarcca palm 
which are to bo tested later on lor yield nnd cliscr-sc resistance. 

Spraying is being taken up practically by tjie garden owners. Over sosoiity sprayers has-C been purchased by 
them and during the present season nearly 200 acres of areen garden linso been protected by spraying, all at tbo 
garden owners’ expense. It is hoped to publish a summary of the results of this important w ork befoic llio end of 
tbo year. 

2. A nahcTogn e/ {he areea palm envseii hy lomts Itieidus. Tnvctical measures for the cliccking of tlds disease will 
bo taken up during tho year, 

3. Leaf rot of coffee {Ffllievlaria lolcroga). — A beginning will bo made in the investigation of this serious discoio 
of coffee. 

4. Spile disease of Foiidni.— Preliminary work on testing tbo possibility of giafling nnd biiding sandal has 

been taken up. This work will be continued nnd it is hoped to make n beginning on tho investigation of tho spread 
of spike disease. . 

G. Sing disease of potatoes.— "She work on this disenso will bo completed and the results published. 


IV. — ^Entomology. 

1. Grasshopper pests. The jola grasshopper (Cohmania sphcjmnoides, Sot) and the rice grasshopper (//tern- 
glgpkus banian, Fabr). — 'Work on tlicso insects consists now m demonstrating iimctical mcasun’s oi combating tho 
Iicsts nnd will be continued cntli year in areas whero they nre cniiMiig damage. In some i>Iacts tho raiynts tlicm* 
selves ore alicndy using the methods recommended by tlie Department in keeping down tin at pests. 

2. Kamblihntas or hairy caterpillars (Jmsacla oiWstnffo).— Experiments earned out through n period of three 
years have shown conclusively that light traps aie iiseiees at least as far as M}s<orc is concerned. Hand-picking 
the inotiiB has proved very successful ond is being taken up by the raiynts and their childrc n in infested areas. E.x- 
poriments on ploughing with improved ploughs to brhlg about tho destruction of nujiic will bo continued. A 
special feature ot this work bos been the enlisting of childrens’ services and tho lifc-liistory of the jiest has been 
yicmonstnvtcd in many schools in infested areas. 

3. Green bvg on coffee {Lccaninm vindc). — This serious pi st has made its appearenee in Mysore during the jmst 
year and plans hnvo been made for carryeng on a tliorougii campaign to check its furtiier spread. This will occupy 
much time and attention during tho year. 

4. Pests of stored grains, cle. — Experiments in testing sarioiis metiioda of freeing stored grains (chiefly pulses) 
fiom insect attack and preventing farther attack arc being earned out and will be continued. 


V. — ^Botany. 

A study of tbo fertilization of ragi Las been begun and will be coiitinutd. 
will be taken up. 

VI. — Agricultural education. 


Pure lino breeding of ragi and juddy 


An Agricnltutal School with a two ycors’ course based in general on tho coniscs giten in American Agiicullnral 
High Schools has been established at Bangalore. The course is being made ns pmcticnl ns possible, only- 80 iiltieh 
science instmotion being given as is doomed nhsolutcly necessary for on intelligent understanding of ogrionltnral 
processes. For those students who desire a more thorough scientifio training and wiio appear fitted for it, a more 
extended course, limited largely to a special science, will bo given. 

^ In connection with the school, arrangement s w ill bo made for short practical courses in the vemaculai. on specified 
subjects, such assugaicanc cultivation, jaggory-iuoking, use of improsed ploughs and other implements, etc, 

A tentative scheme for instiuttion in the scmacalorin the elements of science as related to agiicnlture in selected 
rmal schools to bo conducted co operntn ely by tho Educational and Agriuilturat DciiaTtments is being prepared. 


— Gteneral Agrigaltaral Demonstration, 

This will be continued and extended along tlie lines at present adopted. 

«fi enlaracd and local Agencies for tho stocking of spare parts of ploughs and 

isn Intelligent and tmmed farm labourers will he moni extensively used in giviag 

tho necessary instiuction to raiyats in tho uso of improved implements. 
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^»»«»‘ ‘‘Iso been BUcCcssfiUIy dcmonstiatcd, uUI 
rc.chSS?SlioyS™1m BuUablofor thoir cultivation, ^lucb has already 

soloc!iL®7i3ri?d eS ^‘*5* “P cultivation, salt uater 


12.— KASHMIR. 


(Bam Gopal, M.A., M.B.A.C., P.A.S.I., N,D.D.) 


Woric in progress. 

Bcfcrrnce alioold bo mndo to tho programme for 1012-14 (wongly printed 1012-13). 

1. Tho aim of yo«ofal oxpcrimcnla ^Wth various crops has been to discover their variotios best suited to ICnshmir. 
Bober (Koshmiri) Poddy, Joponoso Small Groundnut. Eorly Green Soy-bean, Stonoirs Evergteon MafaeandTwo- 
roued Buck-lnll Barley u cro tried on a larger <>01110. Paddy, maize and beans gave belter results than those obtained 
on omoll expcriniontol plots. Groundnut nnd barley gave slightly inferior results. These experiments uill continue. 

2. Tho cultivation oxptriinciitn with paddy Imvo consisted of the planting of diffciont numbers of scodlincs 
together. Xo definite results Imvo yet been obtained. 

3. Artificial manures imported into Kosbmir from abroad would bo too costly to bo profitable, and tho manured 
cxperinicntwl with so for have nil been locall 5 ' obtuined with tho exception of Nitrate of Lime. This fertilizer con- 
tinues <0 bo tried in view of the project of its being manufactured in Knslimir w ith the elcotrio power available. "'[Vith 
the local manures it is mostly a {luesliou of what is near at hand, for where cmriago by water is not possible tho 
cost of transport is considerably incrca<>ed. Green manuring is being tried andit has to bo seen how far it needs 
Iwing supplemented with other manures so as to giie tho best results. Upto this time farm yard manuio hos pro- 
duced tho best 3 ielda of wheat nnd Iiaricy j sweepings Imvo done so with mustard nnd mnizo ; and horse-dung with 
“ Jnnr.” Wanurinl experiments willi ii.iddj", totecco and groundnut haio licen started. Bono manures will also 
bo tried. 


4. Plots under the fonr-cotiri-o rotation wire found to bo uncien nnd they have now been properly lovollcd 
and put under the rotation crop". Among two-jeer rotations wheat lins given better results after “utd ” nnd grom 
than after beans and pens. Among " Dofasli ” rotatious wheat gave Letter results nfttr “ urd ” than after “ moong,” 
stinhcmp, beans snd jicns. 

6, Among misccllnncotis crops *' juar ” nnd lucerne have been grown for fodder ; and “arvi " nnd gram have 
been newlj'Jntroduecd. Both juar and Iticerno fodders arc belter than paddy straw in comparison to which thoir 
yields bare been twire nnd four times os much rispeclively. Juar did not prcduco good seed nnd its seed is imported 
every }-cnr for sowing purpcsid. Lucerne does not itpcn lin seed here t its one sowing is sufiicient for more than six 
yosts. “ Arvi ” yielded n crop equal in quantity to that of potatoes (in a previous year), but fetched threo times 
as much money as tho latter had done. ' Luclnow musk-melons nro being Iricil nnd seem to grow well. Cigar 
tobacco has been grown, but it lias not been tried for cigar manufooluro. Efforts will bo made to enlist tho co- 
operation of some cigar mnnnfecturing firms. 

d. Among fibre cxpeiimcnts jute was grown twice, but the seed did not germinate. Yarkand Bbang onco grow 
ouocc«sfnlIj’, but tho whole crop was taken bj' tho Customs and Excise Beparlment, for which it had been grown 
and tho fibre was not extractcsl. Olhn fibre experinunts nro in progreso. 


7. Tho implements which have no far proied to be Improvcmonts on methods already in vogue in tho Valley 
nro Chaff-cutter, Maire-huUcr or shclicr, Winnowti. WatPa Chain PIoueIi and Knrnh— a levelling implement. 'WitU. 
tho Chaff-eiitter three tunes ns much work was done as bj’ manual labour with a “Kamba." Tho Mnizo-shollor 
leparaicd the grain from cobs at tlw same rate an in obtained by beating tho cobs witli slicks, but under these nearly 
33 per cent, of tho grain gets broken. The 'Wiiinowei uiiiig up Ibrco men’s labour denned tivico ns miicli grain per 
hour ns four men dean by w'orking wiUi a sbeot of doth. Watt’s Chain-Plough went 8 indies deep ns compared 
to the C inches of Koshniiri plougli and lurnwl thr fuirow which liio Kashmiri plough does not do. The area of land 
ploughctl in 8 liours was the «nui«< in both cabes. Two men nnd 4 bnlloLks w orlJng a ** Knroli ’’ did ns much levelling 
work n.s 20 men do with *• bds ” ami Imskots. None of these implerocnts haio j-ot been successfully introduced 
among iho Lultis-ntors, hut such methods for nttniniiig this end ns can be employed with tho available funds nnd 
staff still bo ndoptcfl. Tho Clinin-linnow was tried for (bo firbt time this ye.ir, and tho harrowed plot yielded twice 
as much wheat as llio plot next to it which was not lianowcd. Endeavour w ill bo mndo to nso it on oullivartoib’ 
fields next j'cnr in as many villages ns porsible so ns to demonstrnlo ils utililj’ to o wido oirolo of men. 

8. 8ccd-distiibution so far has been on an inconsidcrablj' small scale, nnd tliat without any supervision after 
tho eewls left tho store. An merc.iso in tlio quantity of seed to be distributed depends on moro land, and supervision 
on more aSHistnnee, The preifciit nssislant staff conaisks of only one Farm Mnnugir. 'rho question of acquiring 
mbre land is under consideration 


0. Por hCcd-dlstribution and llio introduction of implemonls wliieh have proved successful among cultivators, 
tho help of co-opeintivo societies is much needed, but these hnvo not been stalled in Kashmir as yet. 

30. Veiy recently mistletoe (a parasitic plant) was noticed ns a regular pest on Walnuts in Hnndawarn where 
tho Kn^’liminr look upon it ns dwarfed brnnohes of tho tioe itself. Aho smut of wheat was noticed in thosanm rchsil. 
It is propoai d to deal with aueli cases liy issuing printed leaflets, nnd demonstrating rcnicdiol methods to Patwaiis, 
Knnungos, Zaihlnis and Nnmbenlars who enn atUrwards sui>orviso tho same in thoir icspeotivo villngca. 

11. Some cross-bred cattle have been obtained by u-.mg a Iltrsnr bull and a oioss-brcd bull Hissar ( x ICashiniri) 
on ICftphmin but It in a very HmaU oKompt yot towanlb the pioduelion of better eiiltlo m K^nmir timn fouiut 
at jircfent, Tho Tiioliibition to export cnttlo out of tho filato toiritoiies nnd tlio fact that tuo Kashmm butebetn 
cannot buy tliein raises difliciiltks m the way of eallle-iniprovomcnt on beat coonomie lines which lequiro that un- 
desirable animals should not benllouod 10 hiced, but phould bo fattened oft and sold. Only sucli bicwlB aio thcroforo 
needed &h uill produce powerful draught Lullooks ns ■well as good milking cows. As u precaution against tlio imdoiug 
of ativ' success attained in this line, good breeding cows will be sold within tho Plato U>mtories only under conditions 
to ho framed so ns to prevent their lioing crossed piomiscuotisly and producing degonoralo issue, A heid-hook. fee 
such animals and tlicir progeny w ill have to bo skirted, 

12, Tho Agricultural and Cattle filiow is now on annual inslilulion. Tho Experimental farm is loo iar from 
the show grounll for people to go there for attoiiding demouHtrations. The land proposed to bo aommwt for a sup- 
plementary farm, how ovei , is very near, nnd it will be very easy to obtain a good at tciidaiion of visitors there. 

P2 
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N&e icork. 

I. Tho fruit Indnslry in Kashmir needs special nttention ond Ibis Tiyi be chiefly nttendwl to- 
ll) The Btoto Gardens (other than pleasnro gardens) tinder the control ol this Department u ill ^ deTcloped 

into BO many dcmoiiBtration arens Vhorc fruit-trees of best varieties lor tho looaiity ■will ho^otni on 
modern wientific lines {as rogardfi distAnec apart, prnnin^# cultivation, root-pniuing, treathonng^ oi 
roots, irrigation, etc.) and nhetcfrom plants may bo iisnetl to the ■villages around. ^ 

(2) For the proper marketing of Kashmir fruits in the plains of IndLi, picking at proper times, and hotter 
packing methods ■nill be introtluecd ; also means sought for transporting tho friiita safely, cheanly . 
and qmekly. At present fruits in Kashmir are plucliOd much too early, go that they do not develop 
their full flavours. 

II. Imjirovement of tho pleasure gardens, specially tho Kishaf and Shalainnr gardena, 

nr Starting of a central lYiiit Eapciiincutal Farm uitliin easy reach of tho Eralop Model Form and tlioNlshat 
and Shalamar gaidons, if tho question of acquisition of land gets settled in time. 

IV. Extension of -work on lico in tho direction of separating and clnssifjing tho tj-pes grown in'tho valley, tt 
the Iona nbo'vo-mcntioncd is acquired and necessary staff unnclioncii. 

V. Starting of Siippkmcnlaiy Form on land near the Agricultural showground. The question of acquiring 
the land concerned is already under disposal of tho higher authorities. 

n. Starting of an Agricultural station in the Knmnh Tehsil for introducing licttor s-arictics of maize wWch 
forms a much more important crop there than In the valley, and for experimenting ■with fniiWrecs there. This 
depends on land being acquired and miflicicnt staff being aratlablc. 

Vn. Extension and reorganisation of tho Department on which the lulfllmcnl of the programme very muoh 
depends. The Assistant Scicntiiio staff at present consists of only one Farm Manager. 

(1) If staff and funds arc available, butter-making on the farm will bo started for dcmonstrational purposes. 

(2) Iiitrodaction of good varict ies of water-nut (Singhnrn) and eomc now varlclies of I.otus in the lakes. 

(3) Introduction of best walnut-trees into localities wheic inferior walnuts arc growing. 

(4) SniHjrvision of nrlioricnlturc nreat in Srinagar and in the valley. 

(5) The getting up of a herbarhim, a collection of ngricultur.al prodnets nnd nn adequate library as funds 

allow. 


13.— BAHODA. 

(M. A. SrroLE, B,A., M.II.A.C.) 
I.— Baroda Mode) Farm. 


1. Varidal Experiments, 

Tobacco , — Of these, none of tho exotic varieties ate snperiOT in any remarkable degree. llViffe Burley, bowover , 
‘ has given very good icsrults at Kndiad nnd the same will be trfcrl on this farm. 

OoUem . — Of tho cotton varieties, Lalio is found to bo tho best in out-turn so far, Tho ginning perccatfico, how- 
ever, has tondenoy to be reduced on acclimatization. Tests of all tho cottons grown on tho Farm, acclimatized 
and fresh, are being made to determine this factor of tho exotics. Camloiia scorns to bo by far tho most suited. 
Tho same tendency of detwioration of ginning percent is to be also olrtteTed hero j tho first seed giving cotton with 
SB per cent, ginning ; tho one grown from seed one jvar on tho Farm giving 33 per oent.j while under best conditions, 
it is Imown to yield 38 to 40 jm cent. 

Oround-nuts . — ^Both the Small Japanese and •Spanish Ffannt types arc suitable for extensive cultivation. Di 
spile of tho heavy cost of cultivation they loato fairly good profits. Attempts aro Isiing made to redoco tho seed 
nnd harvesting charges without materially reducing tho outturn. Of 1_lio above two, tho Spanish Peanut has a 
tendency to got reduced in "ire in nuts. Ko gucIi ocourrenee happens with email Jap-vncao. Tho latter is also a 
better fodder jieldcr of tlic two. Of the l.ito vnriotica, Tamboo ha' given aery good outturns, nnd where irrigation 
facilities arc available, the cost of harvesting tould bo cfm'iderably reduced by harvesting after softening tho field 
■with irrigation. T« o new varieties — Pondicherry nnd Biy Japan cn nro being tried Uiis year. 

Wheal . — Of tlie wheats. Spell vhcat though giving fairly good returns, docs not leave sulficlcnt profit. Tho 
best paying of the four types tested with is Ptfsi. Thisycar, Aiietrah'on uheat, one of tho early varieties and a 
good yicldcr bc'ides, i' being tried. 


Manurial experiment on Tobacco. 

Experiments with regard to tho use of rartor eale ns top^Ircs'ing have giicn fairly good remits. This pmctico 
■of using enstpr cake, however, is tinanimoulsy opposed by all cultivators who allege that tho quality gets ooasMorably 

Deo of green manures of aann has so far given only i ogntitc results. In many cases if appears to bo duo to Uio 
■want of oBsimilntien of the organic matter by tho soil and'tbh jc.ir Kann i» replaced by Gwear nnd results will be 

• 1 ^ regards artificial fertilirers last j cat's results point to the fact that npplying fertilizcis before transplantine 
IS better than after, Tlic comparative results „,th farm yard manure alone fiavo not given consistent results in thf 
diiphcntc plots. The c^ypenment is being repented. “ 

Co/ton.— Manurial eaperiments with this crop are with farw yard msimre,.Vnirm refuse nnd voudrtUe. Of 
these, the poudretfo plot has git en by far the best outturn. ■' pvaarcue. ui 

Another experiment with cotton for at oiding danger of frost is starting tho cotton in Mnv with irriirnfinT, v-.-- 
types. VI.'.. Laho, A’oenn, Gfioynn and Camhod,a ate used. The frost iiiMiranVo may bo Kd ^ 
heforo .Tnnnnrv Ist 1013. flnTnliodin sinrfo.l ..o- ,, “ ^ DC judged Iroin the fact that 



results. So 
crop this } ear, 


Cambodia easily lends. 

Siigon-oiie.-— The cr<m in 1®12-13 hat mg suffered very badly from imect attack, did not civo nnv 
far nothmg can to said about this year s results From ohsert at ions wade during the now?h S the or 
however, the following points ere \vortby of notice ® s^owia vi me cr 

(1) That the previous cropping 1ms n remarkable effect on the cane that foUows. 

(2) That the insect attacks are less dcstructivo in cane that has made vigonrous growth 

to avert the severity of tho damages from white 
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3. Improved Impkmems and Machinery. 

n*e ior -varions purposes, that it is decided to demonstrato its use to the cuUwtoM The enft nf f 

Ra. 100, in round numbora. Attempts ,vill be mode to find a mdtable implement « 

^d which euld giro as good and mvi/t u ort as thfc costly Sne cultivators, 

u. “■> " t.„ d<»» of 

mioMctormiokcultivatoreaioso faronly a fo« months old, but promise to be useful in a TarioW of wavs. 

ir possibilities wni be fnrlber tested before recommending thorn to tho cultivating public. <« ways. 


Their: 


d. Distribution of Seedst 

^catlntS™ ^ ground-nut vniictics. The results arc being awaited nith 

5. Farm Dcmonslraiions, 


the Pam; attention of the visitors being chiefly drawn to the work 
of the B. T-g plough, Hand Hoc, lAinnou ex, early Gronnd-nnts, Lucerne, irrigated cottons and Poudrette manures. 


II. Jagudan Farm. 


0. Jjgudau Patm in Kadi Prai^tNoilh Gujarat) lias been opened since 1010 as a demonstration Porm. The 

aTcrage type of the soil of this tract being «andy and unoren, the first Stop towards improvement has been taken 
by banding and teirncing end by supplying liiimns by way of green manuring and applying Farm Yard Manure. 
The Parm »a divided into suitable plots and is now thorongbly equipped. 

7, Improved implements such as H. T.2 ploughs hand Chain Pumps, spring and Bi»e barrow. Planet Junior 
boos and chaff cutters are used on xho Fann and cro clcmonstrafcd to the culhvntora of f bo BHraof. 


8, Hew crops such as potatoes, groundnuts Cambodia, Buri and Lnlio cottons and English vegotahles and 
jneerne grass in addition to the existing crojis of the District aio successfully grown and demonstrated to the oulti- 
vators. 


0. Batohea of cultivators from loO— 200 oroiiivilcd from time to lime and lectures regarding the different 
methods of general improvement in agricuWiire arc given. In laot this larm is being made a medium for introduc- 
tion of improved implemonts, good cultivation and new- and valuable crops amongst the cultivators. 

10. A vernacular class for imparting practical training in agrieulture to the sons of agiicnlturists will be opened 
on the Jagudan Parm from Kovember 1013. 


f . Ill- — Songadli Farm. 

. Wll. Songadh Pawn on the Tapfi Valley Railway eemes ns a teaching Farm to the aborigines— Bbil boys and 
girls— of the Jiingal Irnot of the State. All the labour of the Paim is done by tho boys and the giijs. Excellent 
crops of paddy, jawar, cotton and gronnd-nnts, etc., ate grow n on this Parm. Xho net income of the Parm is ovor 
one thousand rupees annually. 

IV.— Bcolamation oE Bavines bj Dams and by Terracing, 

* 12. As recommended by the H.-W. P, Agricultural Department’s Bulletin No. 17 on '* AgriouUnr.sl Improvc- 

mente ” (pp. 8 and 6) and by the AgriouUural Ledger No. 1C on " Embankments in Agricnlture ’’ (page 3), this 
Department eavo in 1009-10, 35 Highas of ravines land to one enterprising cultivator free of cost, with certain con- 
cesrion as to its future assessment, to bo reclaimed ns per Instructions in tho above bulletins. In two years’ time, tho 
cultivator reclaimed all that piece of land by bunding with masonry and terracing the land. The result was that ho 
ootuallygot in three years’ time all tho money hack he had spent on recommendation, by growing bcniitiful crops 
of tobacco. This attracted the attention of' the neighbours who came forward with the dcin.'ind of land on tho 
Same concessions, ond the Baroda Government at the rccomim ndations of this Dcpaitinciit g.ovo 010 highas and 
8 vasas of land to 30 cultivators of tho vilUgcs Uanoli, Padnmala, Sakorda, Nandesari and Pajalpur of the Snvii 
Xalnka, and of tlie village Dhanora of tho Barodn Tnluka. The bunds arc constniotcd and the tciraoing is in pro- 
grcsi). There ore yet about 300 bighns of land in demand which will he given in due course of time. It is hoped 
when tlicso w orbs aro oompletcd and lands made fit for agriculture, tbero will bo a demand for thousands of highas 
of useless r.avinc land in tho State. 


V. — Improved Implements. 

13. Twenty-eight Ransomes’ploughs and 1 7 Chain Pumps and other minor implemonts were sold by the Depart- 
ment ill 1911-12. 

SSRansomes’ Ploughs and one Chaff cutter were sold by tho Department in 1012-13. 

Efforts will be made to introduce them over n larger fcalo amongst the cultivators. 

"VI. — ^WeU-boring. 

14. In nil, nineteen boring innchincB began the work in 1911-12. The total number of wells bored w'nsl^O out 
of which 04 wells were suoceBsful and obtained 335 loses of new additional water. 

In 1012-13, twenty boring sots bored 204 wells, out of which 185 were successful, giving 505 kosoa of now 
additional water. 

Well-boring will bo continued. 

16. Ow'ing to tho ample aiinply of water in wells through .sncct ssiul boring, many eiithu«iasfio cultivators have 
felt thcncceesity of installing Oil Unginob and pumps for oxlcnsivi irrigation. The Department has obtained sanction 
of Rs. 42,000 for ndvanoiug taoavi by way of help to them for the juircbaso of oil-engines and pumps through this 
Department. 

■yil. — Publication. 

10. The quarterly magozinc in Gujarati will bo continued and its free distribution will be increased from 2,500 to 
3,600 villagd boards and village libraries. 


Gforr —One ko* is cqusl to 1,800 to 3,000 eslions of water.) 


VIII. — ^Distribution. o£ Seeds. 


(o) From the Head Officet 

17. In 1911-12, 22.000 lbs. of tlic beet selected Hybrid cotton seed from Burnt Government Fnrm'vrtre so^n 
in 2,405 bighns f in o fen selected \ illagcs in Haosari Prant and the produce was sold to tbe Bombay Cotton Syndi- 
cate at 6 per cent, more than tbe then existing maiLct price. 

In 1912-13, 1,58,000 Iba. of Hybrid cotton seed in tbo few selected villages of Vclaobbn, Kamroj, Palsana and 
Vokal TalnLos of the Kaosari Brant were eonn in 12,500 bigbas of land and the produce sold to the lyndicate ate 
per cent, more than tbo esisting price for local cotton on the day of sale. 

8,000 lbs. of tbe above cotton seed waa sold u ithout any guorantco as to tbo additional price. 

18. 7.900 lbs. of Cambodia cotton seed was supplied to the people of Kadi Brant from the blyeorc and tbe Madras 
Agricultural Hcpaitmcnts and from tbe Baroda and Magadan Barms. 

Distribution of improved seed will bo continued. ' 

(S) From Seed Depots. 

10. The Seed Depdt at Vabal w bicb bae been found considerably scrviceablo by way ot distributing best selected 
seeds of local crops to tbo agriculturists of tbo most baclcw&rd classes -who form the majority of Vakal Peta-Mabal, 
distributed 73,500 lbs. of seeds during the lost two years. 

20. Tbe seed depdts attached to tbo Baroda and Jagndan Model Barms collected and sold 0,238 lbs. and 900 lbs 
of selected seeds rc^coth ely during tbo last two years. 

All these three Seed Depfitsjw ill be continued ond made more useful to tbo ryots. 


IX. — EutomologjT 

21. Insects of major importance (besides number of otb(7 minor ones) that have been found till nowto erisi 
in the Baroda State, are ; (1) Hairy caterpillars (katm). (2J* Boll-worm of cotton. (3) Tobacco stem-borer 
(4) Stem-borer of sesamum. (5) White-ants. (0) Ground grass-boppers ; and (7) Sugarcane borer. 

Definite efforts will be made to ascertain the adaptability and applicability of the knowledge to varying loca 
conditions. 

22. Methods of treatment suited to tbe local conditions in general bare been found out for all excepting nbiti 
ants and ground grass-lioppcrs. 

23. Advice has been given to oultivntors, about dealing with their foes, by way of (o) circulating ton pamphlet 

and occasional leaflets ; (b) field dcmcnstcatioiis at tbe Ba^a Model Barm and cultivators* fields of 8 Talukas am 
enoonragement by way of competition prircs ; and (c) other miscellaneous efforts such ns night gatherings in villages 
lantern lectures, responding tbo inquiries mado by cnltirators and others, eto.1 , ^ & k. 

All these means of inspiring interest among cultivators will bo continued on'morc^definitc lines. 


X. — ^Lac-cu!hire. 

24. An organised effort is being made to cultivate lac on Babul trees. Help of the Borcst Department of Sindh 
is being taken to attain n success in this line. 


XI. — Sericulture. 


25. Eighteen mulberry silk crops were taken at the Kaosari Scriculfural Station^during 1011-12 end 1812-13 
with a fair success. Two small orops of cri-silk w onus were also taken nt Kaosari, but one of them foiled tbroucb 
excessive beat. • '* 

Sericulture will bo pnslicd on ond gradually introduced omongst tbo Pars! nnd''other people who do not obicot 
to billing of insects. » * j 


XII. — ^Ericulturc. 

20. Sixteen crops of eri silk worms were taken at tbo Baroda Scricnltnrol Station, out of which twelve were 
SUCCCE&ful. 

27. Esperiments are being made to watch the iffcct of plucking the leaves of castor for tbo purpose of rearinij 
cri w oims, on the yieW of stcif. The data obtained during the last tw o > ears point out that bv plnckinc the leaves, 
tbe yield of the seed is dimmisbcd by 7-6 to 70 0 per cent. * ° 

Efforts will be made to take eri-crops as large as po'sible, to demonstrate and introduce the industry among 
the lyots, making it a paj ing concern. ■•uu-.u j uiuuui 


XIII. — Protection of cattle from pCBts and diseases, 

28. There arc five T ctennary Dispensaries at Baroda, Naosari, Mebsana, Parian and Amrcli. Tbe five Teteri- 
naiy Surgeons in all treated during tbo years 1911-12 and 1912-13, 4,210 animals nt their di^jcnsaries and 3 607 
ammnls whJc moMug on tour in the Dstricts and inoculated 6,417 cattlo with Bcrnm against rinSSthntwvaaed 
durmg the famine of 1911-12 A number of 1,773 famine-stricken cattle wore saved tbroucb the utmost care and 
good supen ision of tbo Vctcnnnrj Surgeons stationed at the Cattle camps in Kaosnri Division duringX fS 

VetcL'!^VtaWiCn\^^^^^^^^^ oquipmont of tbe- 


— ^Agricultural Associations. 



luliml amonV the m oriTiTrfi D^^^^ ^ intended to introduce practical improvoments in agn- 

of 30 RaZme^ B?T a rioSbS been madn Cambo&ia cotton seed Snd 

new been qiccially engawd to demonstrate to tbo Association. A travelling Agi iculturnl Graduate baa 

purebnsed bvthc^AsSion improved implements and maobiaes 

thoDomonsriatiou. i”’m place to place in Kodi District ond try to impress theiyots by 

Similar efforts to form Agrieulturat Associations w ill aLo be mado in other diririctsnt the Baroda State 


t >orr ^ne tigUa ^ ^ gonUiia. 


ni 


M. TEAVAirCOEE, 

/ » ' 

<N. Ktjsjak PiiiLAi, M.A., B.So., Tn. D.) 

»to three Ejq^rimontal I-'anas in tlio Slntc, ono at- 'iVivanilrum fm- i 

I and osotio crops. £«oh n« gnmndnut, cotton, jito. ; nnnthcr at KofUrakaiay Wr oxw^imoniTwi^ engaroano 
as ca-s-wTa, yams, etc,, and poppM j^and a lliihl at Vlleppav for nvperimoiitf^’uh tho 
« Cattle-BrcwHiig I'orm tint! a Silk J arm at •liivnndrnm and a Uomonstration Farm at OnilormJf^Jil, 
ficn of Cainoa-gm-s Ji i« proposed to o,«m on Esj«ri.ne„tal J'at.n for p^JcIy at S^agtreo "n ZSarS;" Er* 
pcrlmonts with paddi' arc now being ronuucted »n royls lands. “ ' luturo, ts. 


’ 1. Experimenfs wtb crops. 

iWdy.— ^lonnrinl e,^p^<ri^lcn^s have been going on for Iho last f joars. It has boon foi.r„i 
nents that tho application of f.0ft Ihs. of oikakt s ami 2iy Iha. ..£ hon« monl togothei 5-ill, I top5lrossS lOO^bT 
of MUpetra per aew glxea very good retuUs. AtlempN an^ Ih.-nfoio, l«i»g made to i»in,lanso tho aboro nothod 
-of manonng. 

- Eapt-Timento have nl*o heon sjarted to test tlio mlw .d adHr-i,P, arnraoniun, sulphate, nitrolim and nitrato 
t,£ him, as a sonwo nf niMogm to the paddy trop, and aUo to tt«>t tho jHaiuirial valuo of local nianuros such ns oil- 
cakes, foh jofoso, etc., for tho sanu- i-rop. Tliosn oxpoinnonts nill be ooniinutd for n few years. 



to ascertain tho relative mannrial \nliio of tlie rlifieront kiiida of Jeates. 

. Varietal oxpcrimciiti, with romo local and exotic varioties of paddy are boing ceriii'd out. Viieso cvporiincnts 
" wili be eonliniied on an estended lealo after the oiM.-ni»g of the J’.cddy’l'nrin in jcagercod. 

I’^Krimenlseondaoled ro fat hate ‘■hown that IJankii Paddy is a Indtei-yiMdei than innsl of tho loenl vanelios, 
ami consaqneiiily llda ‘•i-f-d i< Iwing <li<^fril>»tid among tho mils grnii". Ylns work will bo eontimird. 

Rooeiilly the «oed« of m/ico Ikw tarit lit »i of paddy hnao lx on got ilown from the l‘« ntml Provinces and a special 
Tariflty of wilt avnter funldy Imnt the Piiilijijdiic The trial of thorn vaiiotics a.dl he Lontinned for 2 or 3 

yew*. 

Exporimtntsi on fliiglo Podliiig fr.an«jilnntat|i»n of pa-Uly having produced laiKfostory lesiiUs liaao Iccn dir 
f contlnuid, and niunlion ta noai- dircoled to the {xapulniiaation of this ••y.sten. 

CocMnu/,'— The rairoaniit I’ann at Allop|n-y is doanteil i« the trial of diflorvnt anrietii-a of Iho onimaiint i>ahn. 
Tlio farm ronri't*! iif about & acn"', and the aalioio of it baa b* i n plnntail a'iili I."; i.eetUiiigs oath of 30 local ami exotic 
, vanotk*. Tho Ifttni vill^ltaro to Iw inaintainetl for a tnimbei of ytars lx (ore any ic'idts enu lie uxpeetod. 

Mannrialoxpcritnvntahaae bty^n earriivl tint with Iota! wi«n«n'a, aneh as olleakoa, as’ies, fish rofui,', etc., and a 
mixluro of 72d Iba, of f/Hcakes, ll«. of a.hea, 2(W Jlw, of fidi t> fii* •, 50 lbs. of oomnioa edt aiul 1,000 lbs. 
<rf (lakod llmo ptr aero baa la<rn fi’nndtogK-o very gool waiill". Witha vj()wtojH>piikirisetlies(i,namm*«. nianuro 
dtpOle have be<>a tjt«WWi*xl fn rome paitn <if the M,»te, and they arc tloing very gun I hnslncss. 'J lu- depfits will, 
tiifewforo, bo itiainlahtcd for tome yean, to tome. 

' 12xi<criinents vtltJi artilieid manuroa, supplied fae of coH by tho Agent td tho Pi»t.ii.h Ryndioato, have also 
been tlarfod in about an aerw of benting coeoanul tan i 1/ longing to a prnato gunllcninn. 'Ihesi oxfieiimotits 
Will be repeated for revernl jeara. 

An iolcQtioan root diwa^e has Ixx'u doing havoc among the tfn-oaniit tiees in somo pvrts of llio iSialo during 
Qie ImI 35 j cars or so. Dt. Jlntbr, Impcrlnl Jlycolfigi't, onco vi’iloJ Vravaiiovwi' and puhlmliel a a-pori on this 
ili*ea‘o (Buitetin Iso. D of the Agrieiiluiml lle-^'wl, Tiwtitnl*', Pu'a). Owing to tho ahM«nco uf a spvmlisl, it has 
not hten jiovlblo to tonduet any fiirUiei myeolngicnl Intesligalions, t»uf some praetled stsqw liaso I> onlnkoiito 
theob the spread of infer tion and to bring iVe dl,'>a<-e under eontad as suggf tied by Or. B.iib'i. 'Jhis work will 
he contfnvod for tomo years. 

i5’*jj?<Jrt<inr.— Variola! es|K,rinienta hnvo l»e*>n in pasgnsi f«>r the In-d .1yp.ii». .in 1 linve 'liown that B. 208 and 
, Bed Mauritius ate gonoraily tho best SDtiotlfxi ; Init nnd< r leitain oonditioiiH tlio lej-l oanes ao* found to bo bettor. 
Thtio experitnontu will bo o<jntinii<xl for a few years iiu»n'. 

Manurial experiments, thlofly will, lo.'il mannn",. will bo statto,! iluring tho coming year. 

Cor*»M.«— VaritJal eAissrinienla hate Ino-ti rondiieted f«r the last 2 year* and will bo enntiiniDd for some timo 
to tome. Bufinito n-sults can cxisx’fcKl only after some year*. 

Matiurinl oxporimi nta with artilleial ami lornl nianuics bavo 1« on tlarlo 1 tills year and will bo conlinticd for a 
number of yitre. 

lAppcr.*— Varh tal oxi’erin,''nf9 aro in jirogro"i. Xo rcrnlts oan ho oxjwotod for soino joars to oomo. 

Tonf.— Exiyirinteat8BroronfimyH<i(holchUf,goftli,, iw-Mhilily of impniting tho yield by tho selection of 
stods. Work on tbit lino ttm started lnt,l year and will ho lontinw'd for somo joiits, 

r'odd<r erojyt.-^OhohM and <luinwv-in-u«.a aro tlu> two folder eropn that aio being cvtxirimnntod with. Tnoro ia 
ample facility for tho oiiltiiofion of ihmo onip« in tho Slate. i:vjK>rimonl-, ti'ith 

almut tt to 7 tons of grocn fo.Uler can lx- obtniw I from an m ro in a year withoui irrigalio i. V ith irrlgatu i t o 
yield way dmiblo iMf. Exjwrlmentrt v'ith 67,vf»in a„«l itninoi-gws^ w.ll bo conliniw I, an-l an attempt tuU no 
made to popnlarlso their cuititntiun in tiio Mlatc, 

f 

2. Cattle-brcctltng. 

Breeding oporationH are being conducted in the C«Ulc.bn«>.linK Parm 
ytoduoUon of good mllob cows and btrong dranght-biiUnelm suiU-l to oval of 0,0 

broed of oattle wortl, tho nanio in Trawneoro, attention is dimctol o imfly «to?Mlhrcoda 

•welbknown South Jniilati broeds, auoh ni Ongolc, Katigaynm, ole., and to tho p\o Iwotion, it posHihlo, olcroat lircoaa 

iX!tw(cn local totro ami Oiignlo and Kaiignyam bidls, 

TJio Dopartment tm'nn a numbor of briwding biilla of ‘b" 
wnt round from villago to villsgo for oovering natlvo con's. Mo«' ihiin ^ ^nminK yoar for thia 
by thffco bulls during tho last four years. It is proposed to buy inoto brtc.lltig bulls during J, y 

purpose and continuo fho work on a larger Male. 


3, Scricnltuic. 


Tho oultlva- 


lion 
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satisfaotorj'.tttlomptsMonoii being made lopopulariesUic industry, especially the £n silk industry, in the Stat^ 
Work on these lines will bo continued untJ tho indust^ bus taken a firm bold m tbo country. 

i. Agricultural CIiein3stt7. 

Tbo permanent Agneuitural Chemist is noiv undergoing troining in tbo .OgTieultural Hosoatoh Institute at fnta, 
and IS onpeoted to return b; tbo end of 1013. In tbo mcannbilo a substitute has boon appointed and bo is engaged ’ 
in tho analysis of sods manures sugatennes, and milk for tho ryots ns u oil os for tbo department. Tho permanent 
Agricidtural Chemist, on bis Tctnm, will bo engaged in the nnmysis of tbo ditiorent kinds of soils from tbo Tanons 
ports of the State, so os to hn\o a complete and permanont record, and also in tho analysis of tho different kmils 
of green leaves used as manuio so os to ascertam their roiative valuc.^ fc'l 2 . 

6. Entomology, 

An Agricultiiiai Inspector has been deputed, at tbo cost of tho Sarbar, to tbo Agiicultural Beseareb Institute 
at Fusa for undergoing training in Entomologj. Ho will return in about 3 months and ongago bimscll in the study 
of the lifo-bistory and characteristics of tbo inkict pests and the collection of tbo common insects of tho State. 

6. MisccUaneouB works. 

Under this he'd arc included all tbo«o efforts of tbo dopntmout for bringmg scicntifio knowledge within the ' 
roach of tho ij ots. They arc cbiofiy tlio f ollowmg ; — , ,# 

(a) Uomonstration of the use of improved agricttltnral implements and machinery, such as iron ploughs, cliaff 
cutter, wmnoMing maohino, sccd-dnll, etc. Among iron ploughs the “Meston ’* plough is liked by 
the lyots most The department stocks a number of this plough and soils thorn to the ryots. Dut« 
ing the last two years nearly 250 ploughs have been sold m this way. 

(6} Trial of now seeds and manuioa m t} ota' lands In addition to tho trials made by tho dopaitmcnt, soods 
and manures oro distnbutod in small quantities to the ryots gratia As a result of sucU work, ground- 
nut, an oxotio crop, is now being cuiU\atDd in sororal parts of tho Slate, tbo cultivation of sngarenne 
Is steadily extondmg, oilcakes ore being freely used as manure, tho question of manuring tho paddy 
erop and tho cocoanut palm is receiving better attention, and liming is bocommg a common 
practice. ( 

' (e) Publication of Lcafiots Xcallots are t>cmg published from time to time on agncultnral mattors, and 

roptca of these ato bomg distributed broadcast among tho ryots. So far, Cl leaflots haao been pub- 
lished. Tho Icaflcta and loeturoa published by the dopartmout till tbo middle of 1010 iia\o boon issued 
in book form and nearly 3,000 copies of this book have been sold to tho ryots for a small pneo The 
IcaBets and other agrionliural matters published since then will also bo issued in book form at an oarly- 
dato. 

(d) Contribntion of articles on agiicnlinral mntten to tho vcmacnlar newspapers. 

(e) Dolhory of popular lectures on agricultural subjects by tho circuiting officers. 

In addition to tho continuation of work on tho above lines, it is proposed to publuli a quarterly agrioiilturat 
journal m tbo vemaculat by tbo doparfmont from tbo beginning of the nevt official year. 
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APPJEMDIX-C. 

(<) 


Subject VIL— Notes on measures taken by the Provinces 
in connection with the Sugar Industry on the hSIs 
approved by the Board of Agriculture in 1911 


BENGAL. 


So for as the newly constituted province of Bengol h conoomed. under 
cnpitnlist to have nothing to do with the Central Paclorv System 
Tlicso conilitions arc;— ^ ojui-ni. 


present conditions 1 


iccommond the 


'K, JSiiiSXf- "" « «U, ,U«'.la rf p.om» .Sj £r3?v“S 
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Xct area 
cropped dur- 
ing tlio jc-ir 
In Bengal. 

Arc d under 
sugArcano« 





Neb area 
cropped dur- 
ing the year 
In Bengal. 

Aren under 
sugarcane. 



















Acres. 

Acres. 





Acres. 

Acres. 

24-rargairu 


• 

• 

• 

070,£no 

8,800 

Brought forward 

• 

12,031,800 

120,400 

Nsdia . 

•( 

• 




7S2,50U 

0,000 

Darjeeling 




174,000 

100 

Drnnlildabad 

a 

• 



<>7o,e0o 

3,300 

Bangpur 

• 



1,570,400 

13,000 

JCiSOtA , 

a 

• 

* 


1,112,000 

3,400 

Bogra . 

• 



400,000 

20,000 

Jvlinlnn . 

• 

• 

» 


873,300 

1,300 

IStbna . . 

• 



774,200 

10,000 

Burdiraii. 

• 




848,700 

24,100 

Untda . , 

» 



775,800 

200 

BIrbhum 

• 

• 


• 

703,700 

8,500 

Dacca . . 




1,255,800 

10.100 

Binlnin 

« 



• 

030,000 

10,500 

Slymcnslngh . 

• 



2,517,300 

7,600 

UIdiuipur 

• 



« 

1,707,800 

3,000 

Torldpur . 

• 



895,000 

0,400 

Uooglily . 

• 



* 

371,100 

7,200 

Bnknrgnnj . 

• 


• 

1,070,200 

11,800 

bToimb • 

« 


• 

« 


7,000 

Clilltagong 

» 


• 

032,000 

4,800 

JtaJalalil 

• 

« 

« 

( 

024,300 

13,300 

Tippcra . . 

» 


• 

1,123,400 

4,000 

Slnajpiir 

a 

t 

t 

« 

1,415,800 

30,000 

hfostlmll . 



• 

1,016,200 

700 

Jnlpalgurt 

• 

• 

« 

• 

007,300 

4,400 

Chittai;ong Hill Tracts 


• 

85,100 

1,000 


Carried oscr 

• 

12,031,300 

120,400 


Total 

• 

24,001,100 

222,000 


^Tho reasons for tliis are various. £.\colIcnt cano can bo grown in most distiicts of Bengal cxcopt Burdwan 
j>ivi>-ion mlhottt inigation. Ciioap svhite Java sugar, lionovcr, can be obtained in every village at Its. 8 to 10 per 
mannd. Owing to the small area under cane, good prices are obtainable for jrar — oven Ks. 7 per maund being 
Obtained. This piocludes any chanco of tho cultivator giow ing cone for a factory. If the aica undci cone increases 
the price of gttr drops to Rs. A per maund very qiiicWy. Wlien the price of piir drops below Rs. 4 per ninimd 
the cultivator soon takes to jutio in prcfoicnce to cane, because cone ocoiipics the land a svholo year, requires heavy 
manuring, ronstant oidlivation and inuoh labour, while juto occupies tho land only four to five months, and can bo 
followed liy a rnbi crop. BoKides, the piiccs obtainable this year for juto fibre (August 1913) are Rs. 10 to Rs. 13 
per maund. There is^ theieforc, no indurcmeiit to give up juto for Hiigarcanc (tnlang 20 mounds fibie per aero as a 
good crop). The ahovo remarks are for land Milted to cane, juto and o«s juddy, but it must not bo forgotten 
Hint out of a total area cultivated in Bengal of 26 million notes, theio aio lOJ million aeies under winter nee. Tina 
crop grows on land that is nubjcol to flooding and constant w'atcr'loggiiig, and is not suited to sugarcane. Tliero 
aro 6J million acres of autumn rice how’ovcr, but tliis aieo under present condition is more likely to go under juto 
timn cano. Nevertheless if the raiyah of Bengal dusiro, theio is plenty of land for tho e-xpansipn of oano oultivo- 


(2) Ignorance of the ewlfionfor.— Unless tho oiiltivator co-oporates with tho factory, tho sugar factory systom is 
r'Jn ^*1/**^' never toko place till tho ignorance of tho oulti valor has been removed by cdiicatjoii. Out 

01 40 millions of people in Bengal, 36J millions are engaged in agriculture. Of these 364 millions, 30 millions ore 
cultivators, 3 millions are fann scivants and lahouiers, while 14 millions are maintaineef by incomes flora agricul* 
tutol land (0 Mallcy). Of the total popiilat ion only 74 per cent., are litenito. Tho literate people are generally voiy 
plHlosophical. Cano cultivation means i-cry hard work. Tho ilistrii"! of tho illiterate is oxlraortlinory. They 
Uo not Wen trust cultivators in tho next inllage, so co-ojicration seems out of tho question for a very long tunc. 
Unlcs there is co-operation amongst tho oiiUivators of a whole tract I do not see Iiow a conlral sugar faotoiy cun 
be a succoss. If Government woio to aeqiiiro a tract of land for tho purpose they w'ould havo^to acquire such a largo 
area to obtain tho roqiiislto amount of eano land, that it would beconio polilioully impossible. So many people 
, woma Boiienio -would bo unpopulor from tho very beginning. Allogo- 
^wnin* f entral sngor factory system is such that it should como from tho people and not from tho 

, , Sugar monufactiiro in Bengal is dilTorcnt to the mr.nufaeliiro of hessians. Fihio can he cnitcd long distances, 
balea and stored for months, while the factory would work all day and night tJirougliout tho year u it could. Cano 
Cannot bo carted far without loss nor stored, while tlio manufacturing sea'ion is very limited (tliroe months). 

Accordingly I am firmly of opinion that unless tho jnf o trade dies, unless a liigh import duly is placed on sugar 
* ? IHJoplo ftiro *bottor cclucatcdi conditions will not oribo in Bengal suitable for tlio cconomioal woricing 

of the central sugar factory. 

I think, thoieforo, that so for os cane is eoncornod, onr department only needs deal with tho crop from tho pur 
of^hfl witli tho improvement of tho outturn jicr ooio and with tho moro cconomieal maiuifacturo 
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(a) Mecianieal.— So lat as mills anjl Wiling plaiii. are conccmoil, liicso may bt Wt to flic Sngw rngincw ' 
Xiio oultivalot oi Bengal does not caro about purebaaing a cano-crusliing mill ami a boiling pan. Ho ptclci* to 
biro these implements at so much per ilay. Wien the sugar engineer bas oblamcil definite improvements on 
the piescnt implements wo can biing them to Mie notice oi the Bengal roiynt. ^ * • 

(t) J QriciiUural— hiking into considciation the spcndmg eapacify of tbo raitjaU wc can demansf rate tba benefit 
of groa ing cane in lines to facilitate ciiUivation and drainage, m title liy cultivating better TOrictics of cano and inwin* 
fng. wo can teaob him how to improve his outturn of Qur per acre. 

(c) Sotanicot.—Wken tlio botanitt makes over to ns new varieties of canes we can test them to see if they at? , 
Ruitnblo for Bengal. 

(<J) JJarlcting , — So for os marketing is eonecmcdi we may leave that to the trade. ' 

The following statoment shows what results were oUoined at the farms in Bengal in W13 i-p 


1 

Farms. _ ^ 

Area under nBaresne pbntcil and ralooncil. 

Yield pet 
tw. 

1 

Acres. 

Mds. 

( 


«H 






40 * 


Planted 

58 

Chlnsunib I 



1 


39 

Italstulil 

l^nted Jf* • • • • * *1 

7Sl 

Bangpur ......... 

DO. I ; ■ 1 

m 


Theso results hove been obtained from thick canes (striped Tanna, white Tanna, Barliadoes, Mauritius, Java 
and Dacca Gandcri) grow n in lines (ridge and furrow) and ntanuted w ilh cow dung 200 mounds jdut 20 maunds castor 
caho per acre, while the gur was manufactured by means of tlio three cone-roller mills and the ordinary boilinp 
p.an. The average price obtained for the gur w os Hs. 6 per mound, which gives a s-cry fair return per acre. 

In previous years wo liovc obtained very heavy yields on small plots, hut I consider such figures misleading 
so luiro not inolndcd them in this report. 

The only remark I have to make on the above figures is that a stoali plot of Jth of an acre of eauc can be cosil} 
guarded and fenced. The damage done to tlilck canes by jackals is enormous. Tiiis means constant care ant 
attention, which the rai^al is not inclined to give. 


BIHAR AND ORISSA. 

Sugarcane Staliou. in North Bihar . — Since the recommendations on the Indian sugar industry mede bj' the 
Board of Agriculture at its meeting held at Piisa in Kovemlier ID]] this Government has had under considera- 
tion tho ostabUshment oi a sugarcane selecting station in the sugar tract in Nortli Bihar. The station is intended 
,to bo used primarily ns a caue selecting station. Ita secondary purpose w ill be to give an object lesson in the wopei 
method of cane cultivation. U will work in eonjnnction with the eauc breeding station at Coimbatore nnucr J)r 
Barber and will he used for testing eanes for introduction into Bihar. 

With a view to select a suitable site for the proiiosed station Mr. Hej cock. Director of AgticiiUnro, Bihar and 
Orissa, and Mr. Coventry, the Agrieuftiiml Adviser to the Ooveniment of India, were on tour in tiie principal cane- 
growing dislriclB in Kortli Bihar in September 1012, and selected Maniamh in tho 8.-vmn district. _ In Slay 1013, 
ifir. Miinc. the Oflicinting Director of Agriculture, visited the place with Mr. hfilligan. Imperial AgiicuHnri.st, Pusa, 
and Mr, Quinlan, to make a detailed enquiry regarding the proporetl station, found that tho Sipaya, rirats, some 3, 
miles north and west of the hc.ad faetoiy at Maniarah and fi miles from Sasa Mim, were more suitahio for the 
station than Maniarah and submittnl n report to Government, who ore now considering the question of site, aeqiii' 
sition and administration. 

Sugarcane Bxperimenh curried out nt Safiour.— In 1000 a set of the varioties of sngarcanc found in Bengal was 
collected by Mr. Toylor, the Agricultural Chemist, and Mr. Wcodhouse, tho Kronoinio Botanist to tho Oovem- 
ment, commenced the work of detcrmihuig the characters of agricultural value and those of value to the Botanist 
for purposes of els«sificotion in co-operation with the Agricultural Clicinist, Jfr. Tayliir, who undertook tho chemi- 
cal side of tho question. In 1010, single plants were selected of each variety and 'inee tlien nit observations have 
been made mercly oii these lines. Tho work is now being hronglit to a close and tho sinclo plant cultures will then 
be ready for handing over to the proposed sugar station in Horth Bihav for mahing trials of yield on a fichl scale. 
Mr. Taylor has made a great many determinations of tho womly matter oi typicol sugarcancs grown from single 
plant oiiUures of iTitierent varicties grow-n in the Province. This woody matter technically known as * fibre ” is of 
great importance in the considernUon of the mlllmg properties of the cane. Romo very interesting results havo 
been obtained in these investigations which he hopes to piihlisli fully. Mr. Toylor luss also carried out a terics of 
experiments on tbo influence of various msniirial treatments on the time of ripening of the sugarcane tinder Indian 
conditions. It has long been loitiwn that heavy opplications of inaniiro (end to retard tho ripening of siigatrano 
os well as of other crops. Theclimoteof this Province, however, is so di/ferent to that of the countries in which 
work had been done on the subject that it wos thought of interest to carry out a series of experiments to determine 
liow far tho clicct of tho manures was modified by tho cUniate of Bihar, This series of experiments is being carried 
on and some results have already been obtained. 

Another scries of experiments has been commenced by Mr. Taylor this year to determine the efiect t>I the iime 
of planting of sugarcane upon the time of its matority. Plantings havo been niado monthly from tho middle of 
Wovombor until middlo of March and observations on tho state of maturity will bo made daring (he otirrenl year. , 


UNITED PEOWCES. 


Imr rnnnSX^w^rrtlm 

I„h 2 w iwommendations of tbo Bo.sit1 of Agriculture, expressed in llesu- 

wSncftn lum m tho United Provinces. 1^. Hulmo has had two short ^ 

Ims ^oen^rin^llv unfortunately curtailMl by an attach of enteric fewr.^ «« 

exSll Mating m tho workmg of tho aided factory at Pilibhit, a small factory in tho Go- 





^ ' 116 

I 

Heaohlion Local Governincnt liiw grant<^ a subsidy on certain terms to a sugar factory in Pllibliit anti ' 

hns also sanctioned odvnncos for tho oonstniotion of two factories in the Gornldipur district, one of s^.ioh is in coarae 
of erdetion. The Pilibhit factoiy had beciipnVup aomo years ago by an Indian gentleman, but, owing to Uio faulty 
arraugemont of the maoluncrj and incxwricneo of tho engineers employed, henvj' Iossch had been huetamod from 
btcakdoiras during the svorlcing season. Under Mr. Hnlmo’s direction tho factorj’ had a prosperous bcason last voar • 
and this success Iwe done mneh to diMipato the idea which had beoomo ourront m tho proyinMstlmt such onterSos 
could not bo profitably undertaken by Indian capital. The nMooiation of the doiiartmont with tho monagwnont 
of the factory is useful ns it lias ^nittcd the mvMti^atiqa of tho working qualities of tho commoner cancs^ot (ho 
district under manufaeturo, which has Jed to tho dimmation of a certain number from cultivation in tho villages 
Supplying the factory on account of mipnrity or excess of iibic. It has also enabled Mr. Hulmc to study ccitain oucs- 
lions vitally affecting the fnturo of the industry, such ns tho production of a Sugar suflicientlv closely tcsemblinc that 
made by indigenous methods to command n higher price ; and also to study tho most snitablo mnehinery nuS pro- 
cesses for dealing with tho cnne-groivn matters in which Mr. Uulmo believes oonsidcrnblo improvemonl miKhl bo 
clfcptcd. Tho cxpcrienco gained has also e^ved to refute certain dogmatically stated assertions regarding the im- 
proctienbility of successfully ninning factories^ of any a&o in dependence on small grouois — llie uiibcuKy being 
Ihrongbont to copo with supplies sent in. Tliis and work of the samo nature renders it additionally dcsiralilo that 
Mr. Hiilmo’s scn’iccs should be tolainud for n further period. 


^ jRerolutiotig 9 and 11 . — ^An agricultural station has been opened at Knwabganj in the Bareilly district, which will 

be mainly devoted to sugarcane growing. In addition to the above, as tbo Paitabgarh Pnrin, in which Mr. Clarke’s 
work had hitherto been mainly carried, was tmsnilablc to the pmposo, a small farm has been opened at Shahjalianpnr 
in the heart of the sugarcane growing ti act, to permit of his invcaligations as to the sugar constituents oi tho provin- 
cial cancs. together with ouJtuml experiments, being canied out under more favourable and icprcsont.ifivo conditions. 

Gcnerol.— The improvement in the methods of sugar manufacture undoubtedly continues to be tho most imme- 
diately pressing problem in tho United Provinces. The cultivalion of cane is extending, and tho area in 1012 rose 
by 6*2 percent, to 1,424,^38 aerw. This year promises to show a lurlber extension, possibly at the expense of poppy. 
Tho increase is mainly In the districts cxpotnng gur to (ho Punjab and Rajputnna. In tho 80 H(h-e.i 8 (om districts 
such as Gorakhpur, which are unfavourably silunted for this export trade, there has been a decline in cultivalion , 
^ foUowing on over-produotion and the very poor prices of the pievious year. In 1012 when Iherewns a very fmo 
' harvest some of tbo cane was fed to tho cattle ns, at the current prices of giir, it did not pay to manufacture it. 
Prom parts of this district cano is exported long distanoes to the Behar factories, whero it mu^t arrive in a very stale 
condition. It is in such traets that tho need for factories equipped with modern machinery to utilise the 
available material is most felt. 


" There hos been some revival in tho sugar-making industry from gur or rah owing to abundant liarvesis and better 
prices of sugar. The low prices of gur have led to tho re-opening ot two gur rcimcrica which had been closed down ; 
and tho number of smnll factories working ral has inctenned. On account of tlio rising price of labour, theio is an 
increasing tendenej* among the latter to employ ccntrlfugalh'ng machinoiy for separation of molasses. Up to this 
(point the process of manufaeturo follow ed is idontical with the indigenous process and percentage of sugar extracted 
towci's^t of cane no greater. As the average may bo taken a« about 3*33, os compared with 71 per cent, ot Pilibliit, 
there 18 obviously nn onormons wnslo ol material. These small factories and the gur refineries can, therefore, only 
^lionrifh on low prices for gur — ^thnt is at ilio expense of tho oultivntor. The fact of thoh existence, however, points 
^o there licing openings for factories run on sounder lines. 

The xclnctanco of Indian capital to embark on tho sugar manufacture, though primarily duo to other causes, 
is to aomc extent fostered by misconceived ideas wliicli have iound currency about tho unsuitability of tho canes of 
Upp(>r India for sugar manufacturing purposes. These will not bear critical annly sis. In the best tracts of tho United 
Provinces tbo tonnago averages over 20 tons per ocre ; while the average sugar content ol tho canes used at tho Pili- 
bhit factory was 16*47 per cent, and ilie purity of the mill juice averaging 82*60. Tlio year was a p.irlKulariy good 
one and such figures are not likely to be regularly maintain^ i though tlio manufacturer could do much by climmat- 
Ing tho inferior canes grown by tho cultlvaton) supplying his factory. They sirvo, liowyvcr,_to show that tho in- 
feriority of tho cones is not so marked ns to preclude the possibility of succi ssful competition with other countries. 

Though lilUo definite progress can bo recorded in tho cslablislimcnt of central factories, tho matter has excited 
a certain amount of interest and several projects have lioen mooted which may eventually take some praoticol form. 
Without jfr. Ilidmc's assistance it is unlikely that these projeots will oome to nnytl’ing, in view pi the great diflioulty 
of obtaining expert advice and the roliictanco to bring out Europeans. The retention of his .scrviocs w ould, theroforo, 
be the most practical method of furthering these and emtilar projects. 


PUNJAB. 


1. The agrieutturat work whioh has bccta done will appear from tho follow ing note by Mr. Southern, tho Deputy 
ApTlpaUurol. Dirootor in charge oi tho Giirdiispiir form. 

.‘‘The farm is riluated in the middltf of tho cane-growing tract, and is divided up into two blocks of 60 acres 

each, iho ono-block is lam-fed laud and hero wheat oulti- 
DcMrlptlonodlicaurdaspurtsTta. vntion i« forming tho Bnbjeot of investigation. The other 

look is irrigated from a tube w ell and a commonccnicnf has here been made with tho study of tho sugar-cano crop. 

“Tho farm land wna acquired in 1011 but, as much of the area was under 
ratyear ap-stt from the clearing, levelling and ploughing of tlio land. In the khaiif of 1012 tlio wliolc . 
ironghl under the plough, but Uio land is atill far from uniform. No permanent oxporimoiils have jet been laid 
own, but this. It is hoped to do in ilio coming year. 

' " Th. .bi«l l»to|5 .Imrf .1 .1 o„*.ru, i, .ta rjgd» u™ r tS S? EJta 

Ob]cet aimed at. j|„^t will stand up well and resist frost. Tlio work up 

o' dale, outlined as rceoramendwl by tho sub-committee and endorsed by tho last board, has been as iollows. 

" A collection ol Punjab canes from all over tho province was luado^ni JOU 

(a) The survey and testing ot local varieties. jjpen made, and tho collection is iwobably now complete, 

'iie testing of iho vnrIciicH is under eliemieal control. ... 

“Surveys oi the Gitrdaspur and Jloshiarpur Uisf riels hay®. fi®™ wade, tho^siica^ 

atried out %tho Agrieultimal Ca.cmist in the Guidasput dWriU. 

sno season of 1012 when ho nindo a study of local conditions and roquiiemtnts. v J 

hen sent to Madras, and ate now under oliservalion on the hreeamg station. , ,, , . • 

‘•Varieties were imported from tho United yJrieUcs? Mnny“of thC 

(6) The testing ol Imported vartetlis, ImpMlcd varieties, cspcoiolly Ilio thick cancs, are jiroviiig 

liiiio unsuited to tho Punjab olimnic and Hiich nrc being gradually eliminated. 

“Tho most promising of iho imported varieties are Under chemionl eontrol. 

(c) DMrtbutlon 1)1 vorlttlcB. '‘Nplhing hns so far liccu done under those two heads. 

Wi J)emon«tratloa ol Improved mcUisnlcsI motliodi. ... - . • K..r,n,>.nnn 

* “Theio in lillle doubt that deeper eiiltivafion "JIT” jn X"pM“?M^^hSigl been obtained 
( "(«) (1) Tillage. the deepest cultivation was given. Another point 
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a?:.:Kg ^.4.^i. .,i. ^ 

“ U'ho natural drama^o throughout the tract is good, liut afta tho monsoon hroafe m July rain niton MUnw-/ 
ano naiunu arainB„« ui h continuously for a month or six woohs nlicn water 1 m ^ 

(0 (2) Drainage. in tho holds. Duiiiig this poriod nrtiliuial draiin^ W(nill> 

nnibahly prove honorwinl. Tho growing of cano on ridgos is accordingly this year being toiod. This is being dan* / 
h"r more especially with a a i^< to studying tho oMeot of drainage on tho xipenmg of the cane. 

(e) (3) Mannrliig. tjig ogno crop dirootl3'i but to apply the manure to the ptifdi;s 

orop, ahioh is usually maize. Dy applying manure dirocUy to tho cane crop them is a danger of tho ripening bcla| 
delayed and tho quality of tho guT sxioiU. 

“ The following rotation, which is gonorally recognised ns the best amongst zamindars, is being followed on fte 

(e) (4) Dotation. farms— . > ' . 

J«t year. — '^laizc. _ t 

Cntoh crop of aenji {meltlolul parviftofo)- 
2nd gear. — Sugatonno. 

Srdycar. — ^Wheat. i 

I have purposely made no mention of yields as in tho first year (1011) the variotios wort groom "“/“X ' 

^ * nroas foe propagation onlj% whilo last year the land ptooed 

Conclusion. oaiiablo that a comparison of yields oVould bo valnolosi 

2. Mr. Barnes has carried out a largo mimhor of eSemicai analyses of tho oanos of tho Gurdaspnr district, -nhidi ■ 

Clicmlcni. is®'’® 'i®®® mcotdod in soparnlo printed notes. 

3. Tho only pioneer sugar factoro’ in tho Punjab is tho Harkishou Sugar Still in Amritsar owned bj' Baja Ganosh 

Das, whom mfinod sugar is made by modern proeo^s Irom 
Pioneer factories. th“k C““o (pondn) and also from gur. Tho oapaoity of the , 

orushmg mill is 100 mnunds of ponda onno or 70 inauods of tlim 
Criiio per hour. B'orking arith yuf 102 mannds am used daily'. Tho pur is obtained fiom Gorakhpur in tho united i 

l*roiinco8 as it is bettor, and, o\cn wilb tlio addition of freight charges, cheaper than local giir. _ There has net ucfn ^ 

lory constant •work on cano ns tho owner of the fnotoiy has not hitherto gtow'n much cane of his own, and tue local 
price, w'hioh iisos to about Ks. 800 an aero oquivalent to Bo. 1 a maund of cano, is prohibitive.^ Prom fftir about ^ 
per cent, of sugar is now obtained. Mr. Barnes has thoroughly inspected and reported on this fnetorj’ and camoo _ ^ 
through a series of analyses. Ho finds tho loss of snoroso to bo considerable, and puts it doa'n largely to tho molho J 
of lime defecation iiso<l which causes tho formation of a tribasic sneohnrato of lime. I have rooommendod to goicm- 
mont tho grant of Bs. 20,000 to this fnotoiy on the following conditions ; — , 

(1) That in each of tho next three years 80 acres of thick cano w'iU bo grown by tho factory ivith tho nssisfanoo 

of tho agricultural department on land taken on lease. 

(2) That tho oimor irill introduce tho double oaThonolioii process for the clarification of juioo to tho satis* 

faction of tho Agrioultural Chemist. 

(3) That he will obtain tho assistance of a compotont chemist if there is one to bo hod in Amritsar. 

(4) That he will allow' tho factory to bo used for demonstrations of sugar manufacture. 

(6) That ho will allow tho foctoiy to bo used ns a training place for sugar onginoers and boilers. 

Orders have not 3*01 boon passed.* 1 

> 

4. Proposals for tlio ostahlishmcnt of a comporativo society of cano growers for tlio contralizod mnnufsoluro 

best sugar tract in tho pronnoc, Iho crushing plant would deal with 40 or CO tons of cano in n 22'liOur day which 
could bo obtained within a nulius of 3 or 4 miles from tho factory'. Oidy open pan boiling w'oiild bo used at firat. 
By controlizmg manufacture, oaoli individual cano grower would bo saved from tho tronblosonio manufacturing 
jnoiobsoB aiid.onablod to grow a much largoc area of cano. Tho capital required would bo about Bs. 30,000 w'liicli 
would bo raised by shares carrying a fixed rate of intorost. I linvo proposed that Govornment should assist by taking 
Its. 10,000 worth of shares. Tho succoss of tho factory w'lU depend on tho price which the co-operators will ho content 
to take for tlioir cano. IVith gur at Bs. 3*8-0 a maund tUoycaloulnto that they obtain at prosont 62 annas por maund 
of cano, but tho footoiy will pay only if cano can bo bought at 3J annas a maund. 

6. In order to moko tho ostahlishmcnt of a contra! sugar factory pobsihlc, I havo proposed that on tho gosom* 
Dstcnslon ol sugar arcs and central loctoty. 2?°“*; irrigntod from tho Lower Ban Bosb 

, . , . . Canal a block of 60,000 acres fnbourably situated ns to irrigation 

facilities and means of communication bhould ho marked oil ns availablo for cano growing for ono or more central 
factoTica. Tho land would allotted to cultivatora — whethor peasants or capitalists— like any other land, but 


loa. iho land would bo allotted to cultivatora — whethor peasants or capitalists — ^liko any other land, but 
subject to the following conditions: — - 

(1) That if a fnotoiy approved by Govornmont is ostablishod, not loss than ith of oaoh hoIdihir^^aU bo placed 

imder onno ovoiy year, i “?• 

(2) That tbo cano shall not be sold for tbo manufacture of white or crystallizod sugar oxcopitw,o tho factory. ' 

(3) That Iho price to ho paid lor the cano shall bo fixed annually by agroomont botw'con tlu£ nrawers and the 
factory owners. 


omam irom maxing par. i no not tninx should go further lu limiting tho pneo whfah the ^ora ijnay ask. 
Tho Xanancud Commissioners ba\o accopiod this proposal j 
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V . BOMBAY. 

" ^®on ™ado w-ith the horizontal roUnr ....n i 

So pJo‘^*n.a£ 

highOT*^th^no than tho other two which woronwr^yeau^h” In capacity thoPc^^^ extraction of 6 per cent. 

., i,..ii-*i. *u» 7^ ^ .. ,;;"™P“®‘'’ytno t. carl mill orushea 60 per cent, more 

Iwn muL One In a InlmiiM*. im 2' .1 . . 


JPttrnaeix.- 

' whorohy, through i _ 

40 per cent, over that required by tho Poona typo ; which itsidf w^anlmorovei^lt^nf^cr reducod by 

oldrttypo. Even further improvemont ia oxpMlod. Tlua fumaoS not^Sw i u P“ ®°“*- 

e^pan. reduces tho labour by 00 per cent, over tL Sa fu?nLo Mdtrnrovo h!“ ^T, .*1““ 
to bettor clarification nnd more careful boiling. mproves tho quality of tho gni duo 

' Cane rarietiet . — ^Two blauritiua canes woro imported several vears airo liv T aTnii!.»n r>-., • j. . 

, ago a small quantity of eight vorietics was brought from Samolkoii, inoluding JfcuritSs 
Sgs. Tlicso are being increased suffieiont for experiments and to these have ^on add Ac Cwa ^ 

' the Wansia of Gniorat nnd tho Sanbilo of tho Southern Maratho Country Kaboria of Sholapur, 

sets JnSloSd ? JJSung.” of preparing the land, rotation. kind>f 

Ihc Eagle Gallows plough by Ransomca Sims & .Tefferics, the Disc Harrow, an cfficiont cultivator and dimine 
machine when utilized in preparing land for enno. result in o total saving of nearly 50 per cent of tho cost ® 

The rotation experiment has demonstrated that son as a green manure orop can bo depended upon to furnish 
the otgamo manure and is more profitable than fallowing or taking a fodder crop. In the now aeries too rotation hw 
been made to include grou^-nid. The work with seta has proved that plant eano furnishes better acta than rntooii 
that sets from terminal parts of the cane when u^ produce a bettor crop, and ns they contain less sugar they do not 
lessen our out-put of gnl as much 118 the use of tho older parts of tho cane do. j 

Whcnsoino care is exorcihcd in MSorling tho sets so aa to exoludo small broken or dry pieces too rosultine 

crop w "bnnofitted os la shown hy on lOcrcoRcd 3'icld of 10 jor cent* “ 

Thick pianting in the row with a distonco o( four feet between rows icsults in a great saving of labour. This 
was tried only this year and tho crop is not yet hon*cstcd ; so out-turn figures arc not available. 

HlanurM Lrpcrbnenh — Tho most slrihing manutial results of tho year have been the demonstration of tho 
groat value of trash na a coarse nmmire to t he soils about Pooim. The new furnaces make it possible to utilize nearly 
^llia of the tmto for this purpose and it seems f o be more valuable than farmyard manure pound for pound, its effects 
being marked c^ en in the succeeding ratoon. 

Sulphate of Atnmonin continues to bo the most profitable source of nitrogen to supplement bulky manures. 

^ Considerable time has been spent in studying tho factors which infiucncc tho quality of gul and wo note that 
xlpeecas, clarification, time oooupied during tho last stages of boiling, temperaturo of striking nnd agitation during 
cm ling, play more important parts limn soil, otiniato or manure. 


A Summanj of other important trorJe on Sugarcane since Wlh 

K siin'cy of red rot disease (due to the fungus C'ollctotrichum falcalum) wos commenced in 1910 in this Fresi- 
denoy. Tho dUlriot-j t bat w ere surveyed w ere Surat, I’oona, Satara, Klmndesh, ts bolnpur and Dharw or. The disease 
w'as found to be doing coniiidorablo damage in Surat and Satara Distiicts, and it w-nn thought dcsimblo to tnko im- 
mediate steps to check it. Accordingly discasc-frco canes from Poona were distributed among selected cultivators 
dt Amabad in Surat Disliiet and at YcUnr in Satara District. Since then the distribution work has been oonti- 
lined in Surat District only. Now there lias been a Muinciontly wide dutribiition of the disoaso-fren stock and from 
iWvt year il it iiilon lo I to stop tho distribution work. Eurthor work w ill mainly consist of advising tho people about 
-election of sets. Survey of tho other parts of the Presidency si'ill bo continued. Uocontly there has been much 
iwitk done with regard lo the parasitology of this red rot fungus nnd West Indian Mycologists seem to think that 
the behaviour of the fungus in tho West Indies is different to that of tho organism in tho Eastern Tropics. Tbospread 
of the fungus seems to (io|rand not only on diseased cuttings but also on n good many other conditions, tiz., water 
stagnation, drought, variety of cane, its ago nnd also tho borer insect. The question, how far il is safe to plant 
bailthy eano in arccontly affected field is also not solved as yet. Next year o.xpcriments involving nil these problems 
will he Undertaken. 


MADEAS. 


Work on the Sugarcane station, Gomhatorc. 

At tho last meeting of tho Board of Agricultiiro, 101 1 , it w as considered doubtful whether oano seedlings could 
bo succossftilly raised in India, previous trials Iias’lng generally resulted in total failure. 

Tho qucMion was taken up at Coimbatore by the Government Botanist during tho Ciiristmas holidays imme- 
diately suoeoeding the Boai d’s nicef inc, but it w ns found that most of tlio oaucs hnd_ocnsed to flower. Some, how - 
ever, put out a few arrows and those w'ere sown in pots on tho olmnoo of theiy pro\ iding seedlings. Tho sowmg was 
done 111 various different waj s, most of which have sinco proved to bo un'-nitnblo/ Many of what were considored 
“ successes '* t urnml out to bo grass seedlings but n few which turned out to ho true canes w ore obtnmed Ironi four of 
out local varieties. Tho niattei wos finally set at rest by some nnows of GAwti leooivcd from Dr. Coleman in April, 
fhese giving quite a number of seedlings, nnd it was discovered that tho opening of the anthers was the factor winch 
determined the formation of sc«l. Tho cane arrows in North India only produce ill-formcd_ oIosm anthers \w(h 
no fertile pollen while many in South India nto found to have well formed nntbers which split readily and contain 
Varying quantities of honlthy pollen. A summory of tho work at this stage was published in tho Agnonltural Journal. 

Tho seedlings obtained woro grown with giont caro in tho Coimbatore Botanic Garden ; at too same * >nio n col- 
lection of Indian canes was started nnd these also woro planted in the Botanic Garden, although in less suitable 
land. 

Tho appointment of Sugnreano Expert was made on Ootoher 26 tlf, 1012 , and moio rapid piogrcss A 

tioso study of liie morphological clmraotcrs of tho dlffciont canes colloctccl w ns commenced and 
paid to the anthcsis of the local onnes wliioh were beginning to nrrow. An effort w ns made lo obtain ns mwy seed- 
Imgs from ns many diffoient parents n(i possible. Although it was o poor arrowing -m nmn 

pxporlunco gaiuod m the proviotis year, wo succeeded in getting a very largo number of seedlings (1«,00 J , j. 
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01 Hieso B low « cro obtained from airovrs of canes groniog Ja the Botanic Garden, but tbfe great balk ncwi tierivni 
from South Indian canca gromi in the fields round Coimbatora, In those oirciimstanoea little control could bo extr- ^ 

ciscd over the exact paicntagc. About 70 seedlings noro obtained from sclfingatiowa of Sarotho and a number of* 

crosses botneen Sncohanim spuntanenm and Ghtn and Shahfffeht/nia, but in tho greater nombot of seedtinga the ” 
mother alone is certainly known. 

Fending tho acquisition of tho land for a cane-breeding station, two long touts were made in North India, wlicit 
the agricultural conditions uoio studied and many varictica of enno wore collcotcd and forwarded to Coimbatore. 

A detailed study of the raorphological characters of these was made where posslblo with tho object of determining 
their relationship to one another and their value as parents of possible seedlings. It was considered that the Dtst 
canes of India would be more likely to produce healthy and hardy offspring than tho better class canes which bad 
from time to time been introduced into tho country. ’ Special attention has therefore thus far been directed to the * 
indigenous canes. A further “ rains ” tour is in progicss as this note is being written and, by tho time the Board 
meets at Coimbatore it is hoped tiint alt sugarcane tracts of Infila will have been visited excepting Burma and AEsam. 

The farm land w as acquired on the last day of tho official year, March 30, 1013. A selection of the ationgcst of 
tho seedlings was made and ov or 2,000 w cro planted put and arc grow iag well at the time of writing. The varictica 
were also planted out but in a less faronrablo position. _ Owiag to the delay in tho installation of tho engine and 
pump, many of these vaiiotics suftored severely bccau'o it wag necessary to irrigato them witli very alkolinc water. 
Tlie farm land is of the “ dry ” and " garden ” tjqio, it bciag considered more in keeping with the North Indian 
cultivation to grow tho canes on this land than on the “ wet ” land nsually employed. As however the farm land 
has never grown sugatcano before it w ill take some time before it is brought into proper condition for growing cane . 
crops ; tho land for next yeai’s plots is therefore rccoiring speoial attention. ■- 

Tho laboratory and farm buildings have been completed and tho oil-engine nnd pump are w orking satisfactorily, 
A goocrroacTfias Been made conncotihg tile canc-Crcocfihg station wffh the central farm so as to render it easiYy ac- 
cessible. ' 

Last year's Hccdlings have been reaped, nnalj-sod, exhaustively studied and replanted. Nothing venr definite 
can be said as to tho quality of the seedlings because the ground on which they were grown in tho Botanic Garden 
was unsuitable, but in one at least the two main qualities desired, vigour and richness of juice, are united. The 
study and analysis of the large number of seedlings now growing will bo difficult and the chemical part will bo quite 
beyond the process of the single chemioal assistant. It is bdped that some arrangement may be made by which 
ehcinical assistants can bo borrowed from other sections for the two months or so during which the crop wiil be reaped. 
For various reasons it is considered desirable, at any rate at present, to analyse all the selected seedlings. 


, 


CENTEAL PEOVINCES. 


The Central Provinces nto not yet of importance ns apngat -producing area, and tbo operations of tho Agri- 
ouitural Department are slUl concerned rather with the cultivation of cane than with industrial problems connected 
witli its products- Tho area under sugar-cane is still much siuaficr than was tho case 23 years ago, but the Govcin- 
ment irrigation schemes already completed oi in piogrcss open a w‘do field for delvelopment of this branch tf 
ogrioultuio. Tho experimental cultivation of sugar-cane is therefore one of tho main objects of tho TharsaFr-rm 
in tho Nagpur District, recently opened in tho area commanijcd by tho Banitck tank, and of tho Sindewahi Farm, 
recently opened below tho Qarmusi tank iif Clianda, which has been 'acquiicd from a private proprietor. In 
addition to these two forms, oanc is also oultivoted under the supervision of tlic Department below some Govern- 
ment tanks in tho Raipur, Clianda and Bhandara Districts. Progress is slow but steady, and the aTcas thus put 
under cone have risen during tho last two ycats from 110 to ^20 acres, which Ho in 164 villages. These villages are 
all in tho Wamganga Valley, but the tract whloli probably lujg most promiso for tho future is the plain of Chhat- 
tisgarh in tho cast of tho I’rovinoe. Here cane is privately cnltivotcd, imdcr tho snpen'ision of tho Department, 
below some Government tanks, but a more certain source of constant irrigation is needed, ond this will be supplied 
on completion of tho Mahanadi and Tandula canal sohemes, n jg vrith tho utilization of these solicinca in view 
that cane cultivation has been started by tho Department i^ aihattisgarh. In tho north of tho Provinces there 
is also some scope for tho extension of cane iindci tho small inigation tanks constructed in that tract, and its ex- 
pcruncntol cultivation has therefore been started at tho Acli,Brtal Farm near Jnbbulporc, which was,opcncd 18 
months ago. It will thus bo seen that the cultivation of cane Jmg ^ prominent position in all tho most recent opera- 
tions of the Department. 


2. Expermenlt.—lUo two chief cxporimcnlol stations Ujo the Tharsa and Sindewahi Farms, both of which 
have been opened withm tho lost two yean. Tho Tharsa Farm is composed of block soil of somewhat inferior 
quality, while tho Smdew ohi Fann mcluilcs an aica of a light porou* lovm, locally known ns irordi, excellently adap- 
ted to oano-oultivation. In addition, tho Tclinklieri Form nc^i Nagpur gives an opportunity of growing cane nndir 
the oloso and constant supervision of the Deputy Director „£ Agricultuic, aided by tho Economio Botanist and 
Agiicnltuial Chemist. 

3. Alarge vaiioty of canes has been grown at all these farms. At Tharso the heaviest yiclder of conchas betn 
found to bo Sunnabillc, a thin hard yonety, the seed of Vhich was originally obtained from Bombay, and it is 
this variety that is mostly supplied and recommended to ciativators of the ncighbounng tract. It has this year 
yielded 43*1 tons of unstnped nnd 35*3 tons of stnped oivnc aorc, icsuUs '^vhich arc very sntu>fnctoryg considering 
that tho sod is of somewhat poor quality and that the plots hod not been manured at tho time of planting in the 

s also 



_ recoin* 
tfiickncss. 


Of the thick canes the most promising, both at Tharsa and Smdewahi, appear to bo “Striped ” and “Ashy” 
hhuntius. The thick TOricties were damaged to somo oxt(s„t by stem-borer, “ Red Mauritius " suffering espe- 
cially from this pest. Attempts are mode to cheek its inroads by sowing maize as a trap-crop round the cSie, but 
It has been found that the pest is harboured in the stubble or j„ar. The only remedy here is for ciiltivators to up- 
root and destroy the stubbk. a somewhat loboiioiis and imwclcomc taskif the cultivator is not himself « cane-grower. 
At Sindewahi the local I^tai variety, a yeiy poor thin »ccd.likc cane, was found to bo much affected by iwl- 
rot, and it will bo matter ^or congratulation from evoiy pomt of view if this local variety is ousted by some better 


kind. 


4. The mouurial experiments have not j-ct been tried lone ewonnli to i>.,i si nt 

interest to note that til cake as a manure has been successfully introduced to^nltivntme hv tbi. TWiaTtment Tho 
use of cake-manure for cane has been unknown up to tho psLent^Hw r 

tho »<dput oU-mai. ohioh two hitherto hod aomo diBlctilty hi pi^poling of tho^-eiSrt looSly^ obtomed 

oxpmimcnts are being tiicd to ascertain the degree of success *1*® V"*®' r?? 

wards to Moroh. As far as tho ovpoiimenfs have gone they Ei,ny, cbtained by planting from Octoter on- 
gives bettor results tlian tliat planted, accoiding ^ the common lial Plwtcd as early as October 

weather. The cane establishes itself w ell at this early soasoi,”**’” 

prevail in tho south of the Frovincca. ^ withstand tho mild winter conditions which 

0. Another experiment in course of trial has for its obiecf i . 

only the top-shoots of the cane foi plantmc. In the caso of see hew fertile cuHivatorean economize by using 

I ..vmg. uiinccasool tho thin variety " Simnabillo ” tho top-shoot sets 
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gfirmiiJfttod Ijcttcr and gave ft laigcr yiofd tlmn Bch l^koa from flio whole cane ‘a- n ^ . . 

Tore, however, badly ttffeoted by atcam-borer. Mauntmo ” top-Bhoots 

n m ilifTAritnf d\f i « . . 


. m .a. ^ mbvjiig oi lamo ftna Jabour. 

tSsj'Sir” *'"• ■" 

0, J}emonitralion and aid to cutlhatora — The areas devoted to cane bv euUivnf nr. • 

rWon of the tJoparf menl, have already boon mentioned. Seed is snpplicd^frmn t™o GoVcminin^^^^ 
of canes ajftribnted last year for this purpwc being 71,000 from Tharra, 38.000 horn SindcnfthSS 000 from 
Baipur. At Sindonahi, where tho demand far escccds the supply, 20 aoies of cane w ill ho mnuL i ? 

pnr^e, and to the supply ofjfr. McQIashon's cnlcrpilbcmcntSned below. TnkaviIoaSsnit aboJeJS aUaaMo 
tocaltivator*. The advantages of caKcmanuro have been brought to then notice, end approMn?atch 200*teM 
of tlliB manure Weio supplied to them during the past 3 ear. The Poona furnace and sxstrm nf ” * 

demonstrated at 21 ceijtrcs in the Nag]mi Division ; thw is now alto a poed dimancl f« mipr^al cr^diW 
mills. In pno tract of the Jiibhulporc District these mills heAo now tntireh ousted the oldJaMdoned Ino.i m.n«® 
Experiments have shown that the Kalian mill, costing Its. 130. tsprtstei. frem 70 to 73 per «nt of the mceCthn 
case of thick and 03 to 00 per cent, in the case of thin cant. Mer sk. Bum & Co.Vmill x^hi.h ^t l.ttK^ 
half the price of.the^Nalian mill, c.xproBBoa about three per cent. less. Both mills find foxoiir witli mne-^owere,^?- 

10. Pfletortes.--.An option for a sugarcane factory area, commandtd by 11, c Gliorajhcri tank, has been granted 
by the Local Administration to Mr. J. WcGlasbon of Carmpore, with a mew to the fonnation of a company. A UaBc. 
1ms teen drawn up of 4,032 aerca of Government waste land untrammtllcd hy my rights or obligotions of tenants, 
and clcating operations ftio in progress. j e b wi. 01 renunia. 


Table shoiping the composition of the cane juice obtained on the days when each cane showed its 
maximum amount of sitcrose on the Experimental Farm, Tharsa. 


Vartelr. 

Bate of planting. 

Sste of ennlilng. 

Prrtcnincn 
ot Juice In 
cftno. 

Corrected 

digreo 

btlz. 

rcrccutigc 

fiucrosc. 

Fcrerntage 

glucoso. 

Founds A • < 

« 

9 

151hrebrttv}*1012 . 

letliMardilon . 

» 

00 8 

£01 

IS 81 

•65 

pondli k 4 « 

• 

• 

IGth 

• > 

ft 9 

Ditto . 

• 

00 0 

17 0 

15 £t 

160 

SnensblUo . « 

- 

• 

ISUl 

• » 

H • 

Srd Storcli IDIS . 

« 

00 8 

181 

10 30 

•S3 

lAnjl * • « 

• 

• 

SOth 

«f 

14 • 

IMh rebruarp 1013 

• 

74 5 

101 

17 73 

•£5 

BedMsndtln* . • 

« 

« 

l&th 

fO 

PI • 

18th Marcli 1013 . 

• 

00 4 

175 

IS ID 

1’33 

Aslijr Mauritius . 

c 

« 

leth 

f» 

PI • 

ISUi January 1013 

• 

CSS 

17 7 

15 81 

1>16 

Faihmnga . • 

« 

« 

ITUi 

!• 

14 • 

1st March 1013 . 

• 

713 

17 0 

15 80 

•09 

• 4 • 

« 

« 

17111 

f» 

It • 

Ditto . . 

» 

703 

18 0 

17 10 

•76 

Itnirl . • 

• 

• 

ISth 


t« • 

ISlIiFrbtuw) 1013 

» 

05 6 

17 8 

10 17 

•30 

Etrlped Mauritius . 

• 

« 

lOUi 

41 

t* • 

16th January 101 1 

• 

05-7 

101 

17 70 

•07 


Ohanical analysis of the juices of 34 varieties of canc on TclenJchct i Seed Farm. 


KOs 

1 

Variety. 


Dale of euttlnr. 


Corrected 

Uegnn 

bilx. 

IVrrcntapf 

8 ncro:.e» 

‘jpo elllclcn' 
of purity. 

111 niiiES 

1 

D. 1 S 20 

• 

2011 , January 1013 

• 

20 5 

10 12 

Oil 

Anslyvcs done twice. 

2 

I) 37 fi « « • 


SIsl January 1013 


18 6 

10 81 

OSO 

Do. 

3 

V. 14 ? . 


Ditto 

• 

18 2 

10 67 

02 2 

Do 

4 

Java seed 50 . . 

■ 

Ditto 

* 

10 6 

10 05 

87'4 

Do. 

c 

ViUIx . 


Ditto 

• 

10 S 

14 01 

64 3 

Do. 

6 

B .1765 . 


Ditto 

• 

10 3 

13 00 

870 

Do. 

7 

JavaMed 247 . . 

« 

Ditto 


177 

16 46 

88 7 

Do. 

8 

Meilsiiet ... 

« 

Ditto 

0 

10 0 

1734 

02 7 

Do. 

0 

Kluul « 8 • 


Ditto 


10 0 

13 82 

83 0 

Du. 

10 

tan^i strip'd ordinary 

» 

SOtti January 1013 


10 7 

15 05 

85 0 

Da. 

11 

Green Tana 

• 

Ditto 


175 ) 

1441 

80 7 

Do. 

fs 

Fliear’s green peunda 

■ 

SOtli Januftry 1013 


15*7 

13 30 

07 0 

Do. 

15 

SDlKd Mnutlilns . 

• 

Ditto 

• 

100 

17 32 

031 

Do. 

14 

Ited Mauiitibs . 

• 

Ditto 


28 0 

16 42 

87 6 

Do. 

1 C 

FiUidla . . . 

a 

Ditto 

• 

18 4 

1601 

883 

Do. 

10 

Bed JlAiiritlul with li 1 n clc 
stripes. 

Ditto 

• 

10 7 

ID 10 

810 

DO. 

I? 

PoundA . . . 

• 

Ditto 

0 

18 3 

10 05 

80 t 

Do. 

18 

Ashy Mauritius . 

• 

3 Jsl January 1013 . 

• 

181 

16 66 

67 ^a 

Do. 

10 

De 208 • • • 

» 

Ditto 

4 

10 5 

1784 

02 4 

Do. 

£3 

Gltmatlcs redspot . 

• 

Ditto • 

• 

100 

17^72 

018 

Do. 

21 

Lnngl } . . 


Ditto 

« 

18 0 

10 81 

01 -$ 

Do. 
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Chemical anahjsh of the juices of 34 mrielics of cane on Telerikheri Seed jPam— contd. 


so.* 

t arirty. 


Dale of cutting 

Cotreelcd 

decree 

biix. 

PMwntvgo 

Snetosc. 

Co-elOcIcnt 
of putty. 

Bsuibxs 

£2 

' Simnabine 


31st Jainniy 1013 


172 

14 55 

85 8 

Analyses done tnice. 

23 

Prdspot . . 


Ditto 


160 

14 D1 

84 8 

Do. 

24 

Itanskv . 


tth rebruvrj 1013 


186 

1625 

80 5 

Do 

23 

Bansi . 


Ditto 


103 

17 64 

033 

Do 

20 

Striped Clianda 


Ditto 


170 

IQ 

825 

• Do. 

27 

Kola ClKinda . 


Ditto 


lo-a 

m 

77 0 

Do. 

28 

Kalvl 


Ditto 


l£0 

11-18 

772 

Do. 

20 

Green Mautlilns 


3cd Januarj 1013 . 


14-5 

10 17 

718 

Analysts done only onec. 

SO 

Blbspur ponnda 


sot li lanuary 1013 


16 0 

14 28 

87-2 

Do. 

31 

Koi*U • • 


Ditto 


188 

1611 

875 

Do 

32 

Green poiindv . 


20th Jinuarj 1013 


188 

16 20 

88 5 

Do. 

33 

Shamiaro 


Ditto 


ISO 

15-10 

85 8 

Do. 

34 

Ynvn 


Ditto 


16 4 

13-01 

812 

Do 


ASSAM. 


The v> ork oi tcatine in^gcnoua and exotic varieties of cane under cliomiqal control has been oontinned at Jorhat, 
As a result' of tho post five years’ work, soveinl exotie cnncf. liavo been diBcovered to j-icld nearly 30 tons of cone nor 
noro 'Bitli juieo containing from 10 per cent, to 18 per cent, of cane sugar ond purity oo-cfnciciit of over 00 In 1012 
one variety, vie., B376 (Ist ratoon), govo over 33 tons of enno per ocro vith juico containing 10.74 percent, of 
cone sugar and purity co-efficient of 91. Anothervariety, B147,n bile yielding less cano per acre than B370, gave 
juieo containing over 18 per cent, of cano sugar in both tho plant and Ist ratoon crops. 

Monnrial cultivation and planting oxperimonts oro also in progress, but ore not advanced sufficiently to onablo 
us to draw dclinito conclusions. 

2. Tho distribution of tho two best varieties, tie., B370 and B147, tested at Jorhat has been continued, and 
demonstrations have been made on onltivntora’ holdings in tho district, with tho result that tliis year wo had moto 
applications for cuttings of these two voriotics than wo wero able to supply from our limited area. 

3. "With regard to tho introduction of improved meohanioal methods, tho only progress wo oro able to report 
is in connection with tho use of tho 3-rollor iron crushing mill instead of tho old woodon mill, which is still used 
extensively in tho remote villages of Upper Assam. 

This year six iron roller mills were sent out in charge of demonstrators, with tho result that several cultivators 
have ordered mills of this typo. Next ycor wo propose to extend those demonstrations. 

4. Tho most important advance mode during the last twelve months is in locating and surrejung largo areas 
of land in the district of Kamrup, which ore apparently suitable for sugarcane cultivation on an extonsivo scale. 


For this purpose tho Beputv Director of Agriculture, accompanied by >fr. Fhillip Johnson of Messrs. Fowler 
k Co., toured along tho Bhutan frontier, whore they disooiercd sevoml largo tracts of land, upwards of 10,000 acres 
in extent, which appeared eminently suitable for cultivation by steam tncUe. As a result of a note submitted by 
the Doputy’Dircctor of Agriculture to tho Agricultund Adriscr to tho Government of India, it is proposed to make 
an experiment in tho cultivation of sugarcane by steam tackle on one of those large blocks of loud Tho experiment 
with steam tackle will probably not bo commenced untH’tho cold w catber of lOM-lC, but in tho meantime wo iiroposc 
to put down about 40 acres of good varieties oitcano in tho spring of 1014 to provide cuttings for the larger experi- 
ment. 


It is proposed, in the first instance, to open up as much land os can be dealt with by one double engine nrut 
of steam taoluo ; this area will probably bo from 800 to 1,000 acres. 

If tho experiment proves successful, it is open to capitalists to take over the whole concern at tho end of two or . 
three years, extend tho area under cane, and build an up-to-date factory capable of dealing with the produce of from 
3,000 to 6,000 acres of cane. If successful, this pioneer concern would form tho nucleus of a larger industry in tto 
province, as there is sufficient land of tho same land in Kamrup district alone to support some five or six large fac- 
tories. 

BURMA. 


At tho Board of Agriculture Conferonoo held at Puss in November 1011 it was resolved that in view of the. 
decreasing area under sugar-cane in India, duo to imports of white sugar from Java ond other countries special 
attention should bo paid to tho crop by tho Agricultural Department in tho various Provinces. 

Among other motions passed by tho Board wore tho following; — 

(1) “Tho Board recognizes the value of the action alrcody taken by some Local Governments to reserve 
certain areas of suitable lond for the establishment of central factories, and hopes that similar action 
may bo taken, wlicro posMblo, by other Local Governments, and that grants of available land mov bo 
made on favourable terms. 



In accordance with these motions the A^oultiwal Dopartsiont in each province was asked to renort on arms 
of not less than 10,000 acres each, suitable 1« sugoranno gr™ and the creation-of a white sugar factory^ 
to report the progress made in the matter ot tho next Board of Agncnlturo Meeting, vis,, that to bo bold at rmmba- 
tore in February of next ycor. 

Attention was drawn at tho Conference to tho largo area of undwoloped waste land in the Tonasscrim Division 
I tho dcsirabaity of holding special investigations os to tho posaibiUty ot introducing sugarcane cultirattan oTtho 


factory system in this part of the provinc^ was pressed upon the rcprcsontatlvo of thil^ Department. Staeo the 
Conference was held, a sugar export from Java act^ on beliaU of a Bangoon finn has been toiiring in ! 

view to tho establishment of a footory. This expert has pointed out that the oxistonoo of adcqufto 
litioB is an essential proliminaty for tho successful working a. central factory of sugarcono «nd C 
opinion that tho only suitable locality is tho area commonded by tho recently opened Men Canals in the MtatarMatriot 
of upper Burma* 
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^ The poBBibilitor of Btatling a foptoxy in Tennsserim has nevertheless been oonsidered by the Dopartmont, It* 
is honover found that in Tavoy facilities for irrigation aro absent and that all the suitable land has-been alreadv 
occupied. 

-i In Mergni, irrigaUonon an adequate scale might bp obtaiimblo in parts, but the oompleto absonoo of toads, 
or rnilvtays togethw ivilh tho remoteness of the areas -ffhoro alono the irrigation is likely to be obtainable places 
in the opinion of the Dqwrtmont, any attempt at sugarcane cultivation on a capitalist scale outside tho scope of 
prsotical politics. Wien tho country is opened up ard communic.itions have como Into osdfitcnco it vrill bo possiblo 
tofcoonekler tho question- 


Bio Doparlment agroM with tiio sugar export already referred to that the Mfln Conals area opponrs to bo tho 
most likely spot for the establishment of a sugar factory. Tlio lack of coinmimicntions ond tho fact that hero also 
the land is largely m private hands have hithcito proventod tho successful initiation of tho sohemo which it is under- 
stood tho JKaugoon firm in question desires to cany out. 

With tho intention of assisting in tho development of sugarenne cultivation in this area tho Department has opened, 
a small oxporimontal station at whioh special attention will be given to this crop. 


NORTH-WEST FRONTIER PROVINCE. 


Refined sugar. 

A sugar refinery which was started in Peshawar in tho I’car 1010 ceased work after troatins tho 1012 orou. The 
chief reasons why the concern failed aro : — ^ 

1. Tho refinery was in charge of mon who had no proper oxpcriouco of sugar refining. 

2. Tho refinery was unfavourabley situated. 

’ 3. Sugar-cono in Peshawar ripens in late November ond while frost and cold winds prevail, between Ifithi 

December and lat Pobruary. 

4. Pesliawar “ Gur ” commands e, high prico in tho markets of Northern India. 

It is possible tliot thin “_nkh ” cane might withstand tho eovoto weothor of tho frontier better than tho thick 
^ " pannda ” cane which is cultivated in tho Peshawar volley, but it is at tho same time sufficiently profitable to grow 
’ the higher quality oano for tlie productiou of “ gur.” 


Gut. 

On oxtensivo Cold areas, “ Peshawari ” White Pannda oano has prov«l more suitable for tho production of " gut ” 
than Striped, Ned, or Ashy varieties of cane from Mauritius. 


AgricuUural aspect. 

At tho Peshawar Agrionltiiral Station, whore irrigation facilities aro oxooptionally favourable, tho Kabul Bivor 
Conol cannot bo depended on to givo regular and timely supplies of water to a block of 8 ooros of “ pannda ” sugar- 
cane, and romindais in tho North-West Frontier Provwco oan rarely depend on irrigation for blocks of more ^au 
2 acres of oano from any Govommont Canal, It has also been impossible to find farmyard manure for 8 acres of sugar- 
cane and zemindars cannot treat more than 2 acres, oven when tbo cop follows ehaflal (Trijolium reaupinatum). 
On oocount of tho small size of tho sugar-enno fields it docs not appear tliot tbo present high cost of oano cultivation 
can bo materially reduced. 

I 

Area for eaiension. 

It is probable that tho present oroa of 30,000 acres of sugar-cono in Peshawar District will greatly extend with, 
the opening of tho Upper Swat Canal. 


Sugar-heel. 

Sugar-beets wore successfully grown on field orens in Poshownr in 1011-12 and 1912-13, ond in o soriM of ana- 
lyses which Dr. Lwthor conducted ot Peshawar, ho found thot tho sugar in tho juice in roots taken at regular inter- 
vols over J of an noro was 16'62 per cent., and thot some roots yielded os high ns 20 per eont. sugar in jnioo. 

It hoB been nseortained that ; — 

(1) the climate and soil of Peshawar ore aaitnblo for hoots. 

(2) the moUiods of cultivation practised by tho North-West Frontier Provinoo zemindars are odopted to 

beet growing, 

(3) sugar-beets would givo employment during tho cold season, when tbo zmoindars aro not otberwiao busy. 

(4) sugar-beets ripen seeds in Peshawar within _10 months of tho dato of sowing tho crop. 

(fi) when sugar-beets follow fha/lal {Tn'folntm reaupinatum), manure is not required for tho crop on land of' 
avorngo quality. 

Smeo tho year 1000, ohillies (Solonum Copsioastrum) have boon seriously affects by o disease [OolJeMchum 
nipr«,Taud the «op is graduolly going out'of cultivation m Peshawar vailoy. From some points of view sugar- 
Ixits might take the place of ohilliM in tho frontier-mens sohemo of croppmg, but without a fnetoiy close at hamL 
this is doubtful. 



A'PPJ?’.XDIX— C. 


( 3 ) 

Subject VII Sugar beet cultivation at Peshawar. 


(Messrs. J. W. Leather a2w W. Robertson Brown.) 

Tho nttcntion of one of us tlitoctcd some two ycais ago to tho possibility of growing sugar beets in the 
ToMitt-nar Distuct Culinary boot root is grown in thin district as a garden crop, and is to bo had for some nino 
months in tho year, which fact intUoated that the sugar beet might also bo snccossfiil. If tliis ncro so, tho poten- 
tii-Uty of a beet sugar industry would bo indicated. For its success tho following conditions must bo satisfied i- ,, 

fo) An assured supply of suitablo sugar beets ovci a period of at least four montbs. 

(0) Tho presence of a n ell managed factory. ^ - 

(c) The cost of growing tho rcots, hanlago and subsequent manufacture must bo sufilcicntly moderate f o yield 
a paying profit. 

It was evident that befoic cither tho capitalist or tho Ramindar co uld proiicriy be approached with rcccinmcn. 
dations, the possibility of a suitablo supply of roots must be tested. 

Accordingly in 1911, a number of varieties of sugar beet were giowii. Specimens of these were subsequently 
nnalvacd at P^a, and some wore found to be of higb quality. Thus i 

•' Per cent. 

Dt 

SUCtOM. 


March varieties 11-12 

April 1012 Sosctnl other varieties ....... 3-10 

June Vllmonn saricbes 17-20 


Having obUmod this information icgaiding quality, two halt noro plots w ere sown with Vilmorin's Selection B 
in October "and November 1912 respectively. In oider to obtain analyses of tlic fredi roots, apparatus was taken to 
Pcsliasvar and the an Jysos made thcro early in May 1913, which avoided the risk ot obanges occurring in the sugam 
during tho long railway journey to Pusa. Twenty individual roots were testea from the two plots, and these 
wore found to contain from 10 per cent, to 1 8 per rent, suorosc, and from "Ofi per cent, to -10 per cent, invert sugar 
on tho October sown plot ; whilst for the roots from tho Kovember sown plot the corresponeSng figures wore 10 
per cent, to 17 per cent, sucrose, ‘Ol to *10 invcit sugar. Por more complete details reference may bo made to the 
Annual Report of tlio Peshawar Agricultural Station for 1912-13. 

Whilst tho examination of tho individual roots was dbsirablo in order to form an idea of tho amount of 
vari.vtion that existed, samplc^ were taken from tho two plots in order to ascertain tho average or mean quality. 
The following shows the icsult*" of these tc'ts : — 





Average 

1 weight 
per root. 


1 

1 Juice. 


Wlion BOW n. 



Juice. 

Plbro. 

Sp. 

gravity. 

Sucroso 1 
per cent. | 

1 inv-ert 

1 sugar. 

tier cent. 
In root. 

October <0 

« 

• 

1-07 

1 

93 25 

0-75 

1-000 

16-70 

■08 

14 68 

October (ii) .... 


. 

1-57 

03-84 

7-10 

1-008 

16-84 

■or 

1473 

HOTomber 

• 

• 

1-28 

03 J3 

0-07 

1-007 

16-20 

•07 

14-25 


Tho averogo quality, namely 14J poroent. sucrose i>or JOO parts of root together with a low proportion of mvert 
sugar IS a good porcontago oven from an European standpoint, and considorobly better than what was obtained in 
Cahfoniia when the industry was fiist started there. 


Co-efficient o/ purity , — ^Tlus varied in tho Tarnab roots fiom 85 to 90 per cent, wbidt is higher than the German 
nverago. Thus so far as quality is concerned, it is demonstrated that good quality sugar beets can be giowain the 
Fcsbawrac Valley. 

(2) Cultivation , — ^Tho sugar beet follow cd w'hent end tho lend w ns thoroughly cultivated between 16th June and 
1st October. Tho_ soil was deep, red, free w oiKiiig, sandy loam, typical of tho greater part of tho Peshawar Valley. 
Manure was not given. Tho sow ings wore made on 16th October and 16th November, and although the light &o^s 
and cold winds of Dcoomber and January checked the development of tho plants, the loots from the Ocf oher sowing 
appeared to bo fully dovclopcd In coily Aiwil 


Cost of Cultivation per acre. 
Labour at annas 7 per man per day. 


\, Moesbing ) 

1(6) 3 counti} plouglilngA, @ Bg, _ 

2. ITanowlna 3 tunes Bg 0-4.0 each 
1. Ijcvclliiig 1 tine ® 1-4 0 iicr day ... 

4. Diilhiig 1 time @ aiingg lo iwr day , 

6. Inlgation i l^eparatlon ol watir couretg 2 men one J dnj 

(. (b) 0 times 2 men six ^ dajs 

0. Binghiig and Hand Weeding. (3 bnicg 7 men’s d.ij^) 

7. Cultivating. (4 tunes with Mviict Junior Hand Hoes 2 men to’t d.vj's) 

8g Saibuig 8 tnon 1 day , , ^ 

n. Curling 16 ton crop 1 mile 5 daj-s @ Bg. 2-8 lir djv 

10, Seed 7 lbs. ® annas 7 per lb. , . 

11. Bent Bs. 14 per acre ... 

12, Bevenae ... 

13. Inlgation 


Hate. 

Hs. a, p, 
3 0 0 
. 3 12 0 

0 12 0 
14 0 
0 10 0 
0 7 0 
2 10 0 
0 3 0 
3 8 0 
3 8 0 
12 6 0 
3 10 
14 0 0 
8 0 0 
7 0 0 


lOMl 


70 3 0 
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M) ^foniierProiiMc]{olattons.~\\:hcat.htit:c>v nini»« r. „ . . 

aops in the lo«ev Jrrigaitd vnllcye of the Nortli-Wert IVonliD/ivovSco * ‘‘“'1 Mgnrcano arc the staple 

of I’cshav ar, niid the stinight, aloan drills which are bet up by bushed eon nl® ,"***““ “ 
production Of hcct roofs, bugar boot after wheat io one ot the most freSentinre^ ploughs arc suitable for the 
ft root crop would follott shaM with untisunl advantage, as tho land S that ^ rotations in Europe, and 

limu-foi August and September sowings. Maize ib manured and lipoSs in time n I"?"® in amplo 

(4) Lalwur.—'ntoro is plenty of strong and ehcap labour available in Pesi n , November sowings, 

when the country-side js o^rrun hy tinns-border families, and the locymon ^ October to late May 

tt'orh in tbo fields. Tho patlian s melhods of w ork aro w ell adapted to the "" accubtomed to 

niclligcnt. ^ “Oon of beets and he is strong and 

(5) ffO'idff C'n* /«?«’■— The hig, heaiy, woodcn-whcoled hullnnt nnw. «« •„ 

ronka^ul they would have no difficulty in com eying beets from the fields to ‘ho roughest 

OS) Insect Pesh, — ^Abpcokaof*' Jas'-id '’wappitsontinahiindBn.. • i " "oroiy. 

of three or four inches In the aggregate. The air is cold and biaeing nml the tompo/atVie .!!!“ 


IN SlUpE. 


arsxJniitm Mnliuiim. 



A(itaru«.--ln AuguM.,SopteTObei and Ortolior. Tliii bcnboii imisheiod in by tho hot weilhei rains Tl.nn 
bn'ak orti tho valley in -four oi fit o violent btonin at intwvah of a few' diijb, and two oi fhrio in, hob fnll on ,.«eU 
oeusieo. Tno loiuiieraturo is as follows .* — 



Au?tet . 
r«ptent>(r 
Ociobcc . 


Hm/tr.— In November, iJceinbcr and Jnmmiy. Duiiiig ibli bcason the w'oitheri'. \aiinblu and li'dit nun 
falls. Tho dajb Biv lomot hues hot nml the night b alwajs void. The toniporatuiv is ns follow b :— '* 



Sea’s r«b 


Xoi ember 
]>cccmbcr 
JaaaaT} 



(8) General, — ^I’hat thoio isioom for an improted soureoof sugar in IheNoilh-AVcbt riontioi ProMiico isinoiod 
by (f) the high price of bugar and (li) tho fact that tho augar-oano crop, although of good quality, is not only a small 
one in ihib Provin”o, but also bccaubo tlie season during which that crop is in a fit biate for Lrushing ib limited to tho 
months of EoKiulan and Weromber. 

(t) Tlio price of sugar during tbo past fbreo yoara Jins rougod between Its. 11-12-0 and 11 s. 13 imr innuiid of 
100 lbs. and tho present prico is Ils. 12-3. 

(tV) Tiio sugar cane onishlng season liogins on 15th Novombor and ciory offoil is nindo to finish by the end 
of December when light rainfall is frequently followed by sovoro frost. 

<0) Pfdittliliti/ of success of Jiidustry.—Jl is naturally not possible for us to offer a dutiiilcd cbtiuiatc of tho cost 
of production of sugar Iwols in the I’oshawnr valley ot piosont, nor tho cost of mnmifnotuio of sugar but buoh data 
os arc availnhln lend ronsicloralilo Buppoit to tho idea that tlioimlustry should ho profitable. Tins will bo best 
ipprcciatcd from tho follow'ing ; — 

(») Tho nverngo onltiirn of bcots In Europe fs 10 tons; or oxcluding Anstiin-Hnngary and Russia it is 11*3 
tons ixic n«<J. Belgium has the highont average namely 12-1 tons. The recent crop at Tamab was 
about 10 tons. 

(»0 I'lio quality of tho roots groWn at Tamab namoly 15 per cent, tucroso is about equal to a European 
mmago flguro. 

1 
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W tr^ ^ _*___. i« ftj /T>- t >• AV 2- 11 . - . 1 


(R 0 . 4 . 0 - 0 ) tho cost ot s 
wholo of lato ycais and 


,vholo «/ y««®5nrin» the’larttaTc-^^itThnV w'B^^^ 12-6-0 per 100 lbs. Iho cost of coal at ' 

sngar at Pcshairar ^“'“S tl a^y^a. 1-14-0 and tho cost of WogeSj bearing in mind that alaigOtiortion^S 

bo half aa much again os m Eni^o, a^ * hishor,-«iy Bs. 6, Tho coat of producing sugar 

MliS as faT&tbo Tho^ eatinmto for PcahoWar^ay bo^put'thusr 


Cost ot 1 ton roots 

Coal 

WaBCS 


Ba a p 

. 13 $ b 
• 1 1( 0 
• 0 0 o- 


The snear from 1 ton roots may bo espeoted to be about 310 lbs. valnod ot Bs. 38 . Tho depreciation mud 
bo nut rather higher for Indio than for Europe, say Bs. 2 - 0-0 but tto vould leave a maigm for profit quite m 
K as is oxpcctorl in Europe. It is hardly noocssa^ to ogam sUte that suoh ostmates aro open to Wndderalfe 
ffi®. butthoy Trill serve thepurpose of showing that a sugar toot mdurtY » financially po^blo. U the m»m- 
onucwiu, ^* 41 . fliA manufiLcturoTS* DOBition vTould DO matonallr Btronirtlicnnd. 


^ t 

f »«» 
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APPENDIX-B. 


VIII. Notes OIL Rice Investigations ia different 

Jrrovinces. 

4 . 

BENGAL. 

I. 

(The DiREtfroR or AotticuLTrEE.) 


As Mgtinls f niuM Jinc! of work 1 hcg lo ninko tlio following stiggc«lioijs s«- 

T,_(a) On tbo o/fnctiUnwl side irri^tion for winter lico in tlio Eimlwftn Division U a qnwfaon domandlng serious 
cOD»i<lctafion. Tlio suiting of svells nnil tlio raUiag of water by some ebeap method are very pfea,liig problems. 

" (}) Tlio dCmonslratioii of Rrccn manuring on one cropped land and boncmenl on double cropped land ouchtto 

becs.tendcdasfora'.posvible. Wo have made a good beginning in tho District of Mymensingb. 

IL-On the chrmienl side I think that Iho work done by Mr. Hooper in analysing the comporition of different 
riricScs! of rice might be cxWndcd. Only thirty of the varieties analysed by Mr. Hooper belong to this pros incc. This 
Hjiccetsary for the piiroose of knowing dclinitely what varieties whieh Imo a largo yield per acre Lave nbo a high 
iintrilis-e salue. His also necowary to have a sou anaiyrts of the different classes of soil in the sarions dbtricis of tho 
prmiflcoinoiderthstweinay lia\ o some genera! idea of the probsblo effect of tho applIcnUon of arUflcial manuic. 
Samples of soil pill lie sent to tho AgneulluTal Ohemist witb this object. A third matter is the queriion of analysis of 
thomloiisltmsof «»ttl«*wo"4ho l{nngpnr dairy form in order that wo may arrive at tho most iiutrlUvo ration 
conristent with economy. Samples will Im sent to tho Agrieidinral Chemist for tinnlysis. 

HI.— On the Botanical side Mr. Hector is engaged in isolating pnro seed of tho best yielding sariclies. Mote 
aitenGon. hesrercr. ooghl to bo paid to the selection of tho best seed from tho rj ot*’ fields. The touring agricultural 
otfice^, and cspcdally tho demonstrators^ Lave got orders to be constantly on tho look out for vnlnablo strains for the 
pariioso of getting the very best possible catsUiig seed. 

(Me. E. Ssnwr, Beputx Diiiectou or AomctiLTOBD.) 


(1) The following experiments baro been and nro being carried out on winter rice t— > 
A.— Manure. 

JWVariely. 

0.— Methods of cnUSwition i— 

(!) Implement *. — Iron ploughs verttif Country plongbs. 

(2) A'oiewy.— («) Thick and thin sowing in broadcasting. 

(S) Thin ond tbick .owing In seedbeds for transplants. 

> (3) (a) Di«(aiico apart In fransplanting. 

‘ ' (1) Humber of teedliiigs per hole in transplanting. 

D.— notations. 


As a rcJinlt of all the work that lias b«n done on tbls crop in Bengal wo nro able to make tho following deflnllo 
conrio«ions s— 

.if. J/ijttKW.— The problem of manuring tho rico crop Is C'sontially ono of tho locality, tho individual calthator 
and (ho soil. Ho general recoinmeiidatton. npplicahlo by every cultivator, can be made for tho whole Province, Tho 
I indst important fiictor for (his crop is water. 

One gcncml eohclnsion however can be made and tbnt I", that generally apeakiug, an application of CO mounds of 
cowdong per acre is on economical application for tho rieo crop, 

Tho following is on average composition of cowdungin Bengal ; — 


Kilrocon pot cent. 

phosphoric acid »> *' 

'Potash ♦'I.iB 

^ Oiganlo matter •>.. ..«’26„„ 

An application of GO maiinds of cowduug' per acre tbereforo supplies tlio following amounts of jilantfood to tbo 
lOilt 

, Ihs, 

Nitrogen ?£n 

Phosphorlo aold 

potash \ 

Organlo matter 

It thould Ihcrefoto follow that any wvanuro that supplies, approximately, tho cqidvalcnt nraoimt of plnntfood per 
'aero as 60 inanmls of cosvdung, ouglit to have tlio sumo effect on tho rico crop. 

> TVhcrii'er 100 maunds of cowdiing jicr noro wore compared with 60 maunds there was no 
onttum of tho crop I Hour can this bo cxplalntd ? liTicro did tbo extra plant food goj This may 



inxcdigaUons on this sobuct. Generally speaking then it may uv » ....... j — — a — -- .... 

tnp. A small application is quite sumciont oUhor as cowdung or green manure or castor cako or lisii manure, cca 

Spcchl manures suob as boncmenl should bo Very carefully employed. In some cases ® •* ^ “ 

»o«wr. How tan they if ttio eoil to which they are applied contains already sutncient phosphoric soid and limo r 

Arlifictsl manures which oro solobio in water should also be very carefully employed. If not tho vntor w carry 
away th* plant food to tbo drains and rivers and not (o tbo rico ylant, g 
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? 


I 


J? Tarieties — Tliwo nto many varieties rf ^aady^ Bengal. Eiali locMfe cacii kind o£ Jioa and cuk denfion 
has ife own vnrietj'. At iho Oalcntfca Eiliitihon in 190G 07 the laic Mr. X G. MnUerjco showed 1182 n-nned vui( i,c 4 
GenernUy ™c.iVing the varietj thatis grown by tho Benmi oultivator isaincaiumtocoiTscianety™atholO(rtHii,B^^ ^ 
is tho heaviest vieldcr and thercToro tho most economical for that locality. Tho Agncnlturai Dopartmont can tcconuncni 
tao fine varieties, tis , JJfliHam and JJadtiaiiofffbr anyone who rores to cultivate fine varieties. The cultivator k ' 

recommended at harvest time to select tho heaviest heads of rico and to leep same for Ins seed supply m tho follonag 


year. •• ... 

Tlio Botanist is trjingto create heavier jidding varieties by cross breeding and his work is progressing bnlvtprcsent 
he has not j ct reathed that stage tint tho Dopvrlnicnt can make any dciiiuto recommendation. 


Cj—3£cthodt cf Cvliimtion — > 

(1) JfnpZemenfs.— The local country plough does good useful worlc nnd so long as tho cultivator can ohtoia U «o 

cheaply as at present there is no incentiv e for him to change. ^ 

When ploughs hecomo devror tho cnlKvator can pnrehnso an iron plough (Mc-ton at Bs, G, Hindustan at Bs is) 
from Messrs. Bum L Co , Howrah, who arc icodj to supply any demand in Bengal. ^ <■' 

(2) Soai»g.—{a) Broadcast. In broadcast sowing there is no need to use more than SOlhs. of seed per acre ^ 

(6) Scedheds —Thick or thin sowing. There is no definite statement to bo made at present av to 

‘ whether thick or thin sowing on seedbeds is the best. ■Jofanatrosownwith J mauud seed 

gives snflicient plants to transplant 1 aero of land. Economically therefore thosuhjoitbncl 
aery important. 

(3) PrantHiy.— (o) Dii-tanco npart in transplanting. 

(i) Xumhor of seedlings pet hole in transplanting. 

Both prohlcms (a) nnd (6) aOcct each other. Goncmlly speaking it is bettor to transplant a largo iinmlier of seed 
lings firthcr npart and a small number closer together.* 

(a) However, it is better to transplant 2 to d seedlings per hole one foot apart. 

(i) The number of seedlings per hole in transplanting is governed by tho timo of planting. If tiino of trails 

piniiling is early, ono seedling per hole is tuo best. If time of tnlnsplantiug is late, 3 or 1 'eedlingv pc* J 
hole is beat. 'It 13 found in practice that thcro is some trouble in selecting out ono seedling per hole and'" 
that it is more slmplo to gfflsp 2 or 3 secdlinga iu tho net of transplanting. Thcro is how cv cr no need to 
transplant more than 8 seedlings per hole under anj con«idcrahon. 


D. Soialiotts, — -In many locnlities juto can precede tho rice crop while in mo»t places nroW crop such ns gmmo* 
Ihetari can follow tho rico crop, 

A«liWO>ice . — Xiiltlo work has been done on this crop oscept on varieties. The above remarks on tbo varieties of 
the w inter rico crop bold good for this rice. s. ^ 

Summer rice . — ^Ho work has been done on this crop by tho Department. 

So far ns fnngns nnd insect pests on the rico crop arc eoncemed, a certain amount of damage is done nnd the nttark 
of UJia on rico which is catiacd by an cel-wonn seems to ho largo butwo have no definite data ntyircsGut of tho auionnt 
of damage done or of the area afEoctod hj these different posts. 


(Mn. G. P. IIbotoHj Eco\omio Botanist.) 


(1) The hotanical work in progress on rico has for its chief object tho isolation of pure seed of tho hovtjiclding 
varieties of tho Province, Varicrics have been collected from practically all tho diatrict* of Lower Bcngil, and pare 
lino culturca btorted from single selected plants. Thoao pure lines arc being sluflicd in detail nnd a c1a«>iflcatioD baaed on 
morphological and field chntactora is being made. Incideutallj, tlio eitout to which natural cro * ferh]t.ation take, 
place is being worked out, as this has on important hearing on seed diatribnlion, and croas fertilisation ex- 
periments ate also being commenced with tho object of determining tho mode of inhGiit.inco of certain character-. 
Attention so &r has been almost confined to transplanted Aman paddies, hut work has also been hcgnii with Aat 
varieties. 

The woik already promises to j idd practical results of value. Tliis last season, the onttiim of nil the pnro line 
plots grown in our area together amounted to 32 maonds from l'I5 of an aero nnd if tho area had been unifonni^ 
cropped with one of our host yielding types, tho yield would have approached 40 mniinds, on land vvhioh has never hem 
maunccd. Tho avorngo yield of ALman paddy on tho Dacca I'nrm lor tho same year was abont 205 mnunds ui 
acre. 


(2) In Bengal tho question of quality is not of anch iinportenco ns yield, hut there is ono impoitent qne-tlon 
whichLshcinginvcstigntcdaspartof tho general Etndy of varieties, tie, how for roinpositlon of Iho gram is eorre* 
latcd with vainetal and field character-. This is being done in conjunction with the Agriciiltnral Clicnii-t. 

(3) Eapciiinciits have also been commenced in a[«s paddy in the spcufic gravity method of seed scleetion, Gli’i 
Iiasyicldcdrcsultsof value in Japan and ai-o in Mysore, w hero it las proved a very simple nnd economical nictliod of 
incrcasiiig outturn. The nvemgo sample ell Aus seed paddy sown by the ryot in Bengal is very x>oor, ns ap wt f cum 
being very mixed, it always contains at least 23 per cent, of light nnd shrivelled grain. This method of seed selection 
should thcreforo prove of value, particularly lu connccUon with tlio A«s crop. 

(I) Tho most important disease of paddy in Bengal is the so enllcd Wra disease whiih according to llio iuvc-tigition 
of tho Imperial My cologUt appears to bo due to a minute eel worm. This disease b v cry prev nlcnt on inundated piddj 

traLfc, practically ail over tho Dacca nnd Chittagong Divisions, and doc> much damage to the broadcnstetl ^waii mddy 
of thc-c tracts. W here the disease is prevalent the cultivator Is lucky if ho gets a 4nnnn crop. The only prnctiial 
remcdiM appear to ho (1) burning all stuhWe left in the field after harvest, (2) cold weather oiiUivalion, (3) sowing good 

seed. Evponmcnts in tho above nro being conducted in C^ra infected areas. ' “ 

As only tho Aman nop appears to suffer, wherever possible the ciaiivator should also he cnconraged to crow iraus- 
planted Aman after either ynte or an An crop, instead of the present mivtnro of Aus and Aman. Lvacrimlni, in Ihi, 
nro alio ucing condnctccL 


So far ns in known there nro no fnngns pests of any importance. Insect pests are prevalent nnd frequently do 
BiMstemhoror, Ear-c^ing aiterpiUcr, Biechi-pa, and Bice grass-hoppor but tlie-o 
tht iy ot^r&fas b poMific. comhaUng thc-o pteU arcgivcnte 


(The Agbioowdual Chemist.) 

I from the chcmiinl side in connection with tho rico crop 

thcmqntotmM! M^hS l,ns iconomio BotanUt, Bignl, nhout to take up at once some aspects of - 

several varieties diffiCTingmoioor hJmSolorieaUhinXr J 

mcnco w ork w ith the v lew of findinir w httlirr ? n *1 ®*J"''t“rotion, ctu I am now about to cam 

the-o different field chametere n^d H so marked ^cmical differences in grain compo-ition niiompany 

within tho limits of any one variety otacr Cent? features arc ns fived ns tho hotaniwl ones, or vrhether 

of the grain, ^ factors such ns dimate and sod hav e any marked influencS on the compo«ihqn 




l2? 

i 

filHAH AND'omsSA. 


> ' > ^ (The t)HiEO’£Ois, ob AqihouijTOrb.) 

( 1 ) Tbo Doi>uty fiiwdor ol Agriontturo is at present busy „uu tlio foUomng invcsKgaUons regarding tlco •— 

^ (ft) varieties efrico from tbo test i 

(c) AiwtttoigU pcedlin^ or tnMo are nsunlly transplanted in one buncii. It annear* 

tint Un vccdl^^gs give ns good ftn^ttanuofar as cxpc^imonU^bavoyct goiL 
, 1 . 0 MCVM nlivay l>«c«i «iin«l ont on «ngaUd land and at tbo nsnal time orLu^ntin/ ExperinJn^^ 

uniWl-d or 

y • I.aSmm 4 A A /^..iA_ >1. -« 


- w ^ W ' ^^aivasaa taMOAtrj • 

(t) Various jnannros are Vitiglrkd at Cutbick to kcoivhclhor they tcnd'to check tli 

picvnlcnt tlwtc j this work la being done in coUaboralion nitb the Agricultural 


tlio aprend o£ the disease 
„ -111 Chemist. 

(£) SVIO JgrwwMAWl rSk-aust h MoAisfi- * diliibJ samy <?/ iho tail a£ die Ootoefc district for growing rice. 

(3) 5 .'ho following poiufa are engaging the allcntiott of the Professor of Agricullnro who U in clinrco of tho 
Sahonr rarm. . “ 


(o) SeedM, — I. — ^Pry eoning ecrcu« wit sowing. 
t II. — CondilioiiS under svlileh wet method is ndvautageons. 

Iir.— JliTict Ob tho strength of seedlings when, sown by dry and vrctmcthoilsi 
ly. — ^i’orcing (by manurts) of scodlings in seedbed. 

V.-^lKngih of time seedlings can bo kept alii o after uprooting. 

‘ VI.— Pltcct of root priming. 

VXL— Ikit ago of accdlbigs for tronsplautatioii. 


( 6 ) JPiantififf—' 

I. — The minimum number of seedlings rcanirod la be transplanted nor hole for a mnsimnin 

. yield. 

II. — Tile minimiini nnmticr of seedlings required to bo iraii«pbuitcd i«r hole for a maximnm 

yield whtn Iron splnnlcd tale in the w..aion. 

lIlc-Petormliinlioi« of tho coiuUtions which ftiftet tillering of the piddy. 
lY.— llroadcoiiting verm transplanting cerctrt drilling. 

(c) ifftaortny— 

■’ ' X~Qrecn manuring with Bnii*Uunp. 

j “ II.— jj If It n J^UmnchUt 

' III.— Boncnsenl,, 

JV,— on cake, 

* V.— Parm yard manttre. 

VI.— Ashw of form yard innnnrc. 

VII.— SIrtgncilium tiulplciltt (only applied to early and late A«,an piddy). 

VllL— PeUnidiiatiou of Iho lasting iflctl of grcin mwmring ou early Aman crop. 

(d) DcMe croypif^S ’ — ndvnntiigo of taking on early Swi'Ilimp crop for fihre itefurc the bite Amau ciop. 

(4) Ifoljotanicttl work on rice has Ixin done. A full arcountof the pi^ts that occur on rice in Ilcngil, Ilihat 
uA Oris'a U given in tho itop pi'it Hand Itvokby Mr. II, J. WoodhousCilicunumiolioUuiist. Tho hook is in the 

pTS-S. 

(5; Ml, IIcOowsB, Profe*i!! 0 r of Agricultun'i labour suggests that imeefigntionsou the follow lug points miy he 
Sate a up with odi outage 

' (o) Quantity of water required for A\if and Aman Poddyi 
(6) liffcct of wati r on tho qiiaUly of rice. 

(c) Pots tho nppiicntiou of manure or any p.iiiicuhir treatment of pidJy lands influence the w.itor requirement. 

(d) Dry planting and thin ociasional Hooding as Is prarflNcd in United Stites of Amcric,i. 

(e) Dmiuege of Paddy lamlb— liSgnr xertM no Sigar. 

(J) DeterminnUon of influcuco of a leguminous iwii, c,y„ KItttari gram on paddy. 


UNIT33D PllOVINCES. 


(Tub Djkecior op Acricui/tobe.) 

Ibe principal work Undetlakoit in this dejiartniewt in eoiincrtion with the rke crop is tho cvtcrmiunliou of Uio rlC( 
Wig {UpfiH'orUa tat tcornis) which dwi ouonuotts damage in eert-dn years to tho i wii. 

'ihework ni iho AgriciiUnrnl stations roiMidls pri«iip.vfly of smiotal aniimnnurial e^perinlOwU<, wMcii mo iwaiwlj 
of local rigiiiitcftnoOi aiul ccperituciiis to dtlirudiio tho oiitimuiu iiunihor of seedlings on tiniwplautauon Mid tho siinciiif 
blwuntlnw. 

In inidition to tho jic^t mentioned above, a greot deal of datnngo is done by iho rite grasshopper j while oecasiwinllj 
njiOfU arc tteslMd which iccm to indicate atiaol.s hy tho rico tlcin fly. !«« infoniiatioii is aviiilahh* about the 
ilhwii K of rice in the o proiiiiccs, Tim oiieiiiiig of lamw in the rieo growing tract of these proviutes is of recent ant 
awl uoi; a jfrtttl deal of work ima re far Ken done in conncition witli this crop. 
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THE PUNJAB. 


( The DiEECTOtt or AoMcoi.TtjiiB.') 

*rbo total area anuimlly put under lieo in tlio fusjali Unlittlo under ^.000 ncrca or fll>out2\ {icr cent ot(}i« 

total urea under crop. It is not lliercforo n crop of great iuiportaucc. The cliiof tracts uUli approximate matimna 
areas in ubidi it is grosrn arc os follows t— 


Dttiritt, 


Area in oeres. 


Kornnl <..••• 
Umbolln ...... 

Ifansra ...... 

XToshiarpur ..... 

Zalioro •(.... 

Amritsar 

Qncdaspnr ...... 

Sialicot ...... 

Qnjranwnia 

AlazatTargarh ..... 
Sera ahazi Khan .... 


CO^OOO 

lom 

130,000 

55.000 

40.000 

40.000 
GO,CD0 
C5.000 
00,000 

45.000 
00,000 


S. TdoconiKtions under tilinrlt fib gran AS ary «3iKti3era{i?j'. 7n JCamal and VtabtDa Iho rice h tnm}}y troinf. 
gated but n good deal is aim groim on tlie still Ion dsingKaili lands along tlio Olinggir and otlicr streams, in part of 
nliich there >« an intrientosj stem of irrigation by cats from the Qhaggar. In Kongra most of Iho rico is grown in 
Icrraeed tlelils on the edges of the many liUlatreama, which traser.c that district and is irrigated hynoter channels 
tahlng oil from the streams. In nosliuirpur and Qnrdas^r the an amp lands stretching for miles olotig the Dias and 
Ra\i rii ers are cos cred with rice. Tta re are also large tracts of canal irrigated rice in the PnihanLot XalisiU In Lahore 
nnd Amritsar the crop is irrigated hy the Upper Bnri^Doab Canal. In fiialkot and Qnirnnwala it is grown largely on 
the flooded lands on the Aik and the Deg streams, in marsby lands idong drainage channels and on sour ehty soils. In 
Alozailargarb nnd Ilcra Ohazi Ivtian the nee is watered by ibo inundation canals taking ait from the Indns and Cbcuab 
rivers. 

3. The crop is generally manured. In the caso of the finer rices (lasmofi, Ir^aiti, sirt) seedlings are reared in 
beds— often well-irrigated— nnd then planted out in Juno and July. The coar-er rices (fJoaa, dhaulu, dkatn, sotjf, 
laiiiyi, lioMii) arc frequently town broadcast in April. Oton the seed for bro uleasting U kept d imp till it gcrmlnatin 
nud then sown. In almost all districts liotb sy stems of sowing and of planting ont are generally practited. 

In Kanj;ra the irrigatedgico is sown in seedbeds nnd then planted ont i the unirrigated rice is town broaden.t. 
W’lien iho rico is sown broadcast it comes up thict and mixed with weeds. In .Tnly or Augnst when the crop is>l to S 
inchra high the plough is rnn through it and the whole Add ploughed np. After tliU the rice is much thinner on the 
ground but is freo from weeds and tillers well. 

Bice Is generally sow n y ear after y car in the same land. It is frequently followed by gram or by wheat or barlei . 
Tn Knngra litinccd is a finoiirite crop alter rice. * 

4. The local varieties of rico arc noraorous. The foUoiring arc tho local names and charootcristics of tbe most 
important : — 


Diatrlot, 


Komal . 


Amballn . . 

Ennsta . 
Hosbiatpnr . 


Lnboxo 

Amntsar 


Gurdaspnr 


Sinlkot . . 

Gnicanwala . 


NsiaSaTBark , 


Vomaenlar name of *ioo. 


Ziti 

Chabilca . 


Msnji 

Satlii 


Sbanln . 


Ziri . . 

Chobora . . 

Dbanln . 

Satbi . . 

Begami . 
Basmati . . 

Katbm . 
Kolbcia . . 

Basmnti . . 

Cborara . 
Begami . . 

Mnnji . 

Khatsa . . 

Satbi . 
Mnsbki . . 

Safoda . 
Dbain . . 

Rbonn . , 

Begami . , 

Munji . , 

Satin 

Mnabld . , 

Basmati 
btnnji or jbona 
Obain . . 

Kbarsn . . 

Satbri . 


Obaxaetcristiea. 


Tino. Small rico « till abort atmw. 
hVJiito grain with broad liuak of a pnrpUsb 
red oolonrat tho tip nnd longiA beard 
of same eolonr. • 

Coarse. 

CporsD rod rioo : ripens in CO days t boaco 
Its nwo, llusk. dark i ripens within 
the abcatb. 

Xaiymr grain than talhi nnl tho groia 
stalk, when ripe, fieparotos from tit 
aheath. 

J Tine. 

Coarse. 

^Fino. 

I Coarse. 

^ ring. 

Coarse. 

Very oonrao: 

soil. 

CoaiBo. 

Tino s boented 
rine ; wbito. 

I Coarac. 

Fiao ; wbito. 

Coarao { red. 

Coatae. 

Tino ; scented. 

Fine, '• 

■ Coarao j white t with largo groin. 

Te^r coarse. 

Coarse. 


grown in poor alln'ral 


tbesun^“«f® tbo“ibffcrefe^™^“w*n in al?cre»t^“ora?iS^ investigation of varieties c* 

As soon ns we hnio more Bepnty Directors a suraev of UmI: thc mctliods of cttltiintion been studied, 

chamctoistifs of the different types determined nnT J**®. l>«niDco should be carried ont, the botanicsi 

tnlbvation etpcrimcnb could bo carried out in leased lands cnltii-ation, manuring and rotation. Tb» 




129 


inveatJption o. to fnUffM nnd iasecl lattocks on rice. The folWing hftVo 


Katigm • • 

ycT0iu>p<5**> * • 

Kangra • • 

Ijflhoto • • 

Amribnt • • 


.")lUoe'bng^ . . ' , 

.5 (Iiiptocorisft •Tftticoniw'). 

. Blco grasshopper 
(Hicroglyphns furcifcr). 

ij IticoLug . . , 


1012 slight uttocl;. 
1912 slight attack. 

1909 general. 


I 


BOMBAY. 


(Mn. G, S. Hraransox, Deputy Diueotoe op Aghtcultuue.) 


Tho rico crop is hoing di^t sntli iii onlj* one fatin in Sind, nt Iiarkann. This farm lins just keen iics>ly 
Opened* it Uinti'SOo^woo^^coes^fn'OdLstrirt in Sind. TIio prohlcins to ho norked outorct 


J^CuUnral (a) The suitahility o£ groning catch piilso ond Icgimiinous fodder crops, after tho rice has 
been hnrscstod, in tho cold ncathor. 

(4) The best crops for this purpose. 

(,e) Hiicct ot niutcr onltisatiou. 
i (il) Single traiisplantotion. 


II. — FiiriWat (a) The obosc experiments ore in duplicate to test tho main crop rices against tho early varieties. 

f A) Trial of any superior varieiies from other provinces. 

(ej Investigntion of n high priced scented variety locally known ns JPesiataart. 

III. — Afaiiiirial. — ^I^fIcct of ntiifieinl manures. 

IV. — — Amount of wntor required for rice culffcation. 


( Thu Assistamt Economic Botanist.) 

The problem in connection vrith tho hotsnical work rdsling to rico is, in w list manner the numerous satieties of that 
crop evn lie sy«loninHtally clss<-iflcd. The chief difTiciilly of that work lies in the fact that tho hotanical aspect of tho 
nne'ilon is so intltunt<.ly connected with tho Agricnltural and Ph>i>icid aspects that it is practically imiiossiblc to htndy 
the first vrithout pvvlng any attention to tho second nnd ilio third. The truth ot this can ho easily seen if we take into 
coD^dcratiou tho c\trcnveiy gradual gradation existing hclween two oppo.,ito extremes of charnLters showing si/e and 
diapo of the /pikelet nnd Us glumtw, couMstoncy of tho grain, colour of the grain nnd husk, prc>'Onto or absenco of tho 
awn, time (d lowering hnd ripening of tho varieties and conditions of soil, cVttnatCjtaiuIall and nllitudo in which tho 
varieties grow and which also more oriels inltucnco their growth; to say nothing of tho nnturo of the stem, leaves, 
leaf si tofhs and iniiorcsccueo, nnd tho prohahlo natural trossing. Such being the state of thing* tho work done in this 
line fo fir has Wu s— 

(1) To collect a great nniiihcr of varicUes grown throughout tho Presidency together with information regarding 

their cullivalioiit duration, time of lian'cvting, uses, nnd requirements ns regard!) boil, water, etc. 

(2) To row the seeds first at Lonavln and now at Alitngh. 

(3) To make a few^ pot-cnlturc trivia to veo if tho colour of Iho grain produced b} the offspring showed any 

clittiigo from tlmt of the p inmt. This w.vs done by actually removing tlio Jiiisk to bo nhlo to ace the colour 
of (ho grain nwl tlion sowing tlw «nnw. 

(4) To takes notes of the overage mcisuicmcnbi regarding height of tho plants, length ond hreodth of tho leaves 

IenglhorfhcpediincIenuditiflon>«ceiico,M/f, weight nnd colour of the groin, colour of husk, presence or 
ah'Cnco of (bo own ond time ot flowering nnd harvesting of tho varieties, 

(6) To sort out 0 aiuglo livad of each v aritty for seed for the coming season so that the v orIcUcs may bo grown on 
pure lines. , 

(C) To prepare mounted aperiinens from single hia«ls of Ibo varieties for fuluTC comparison. 

Tho pointa noted during the last year wore s — 

(I) The colovir of tho grain in two or Ihtto instances, In tho pot cultural trials was clmngcd from while to red aud 
nd to white. 

p) There aro at least three or four dl^inel grades in the redness of the grain (bccd not husk) aomeUmea even in 
the same panicle. 

(3) The eo called early ond Into varieties did not nctw-arily nlwoja remain so thiu : — 


Nomoof TUriety. 

Flota rown last 
year. 

No. of varictlea 
that tomalnod Irno 
to tho same. 

No. ot those that 
xomainod ncaily 
true. 

No. ot thoso 
that 

olumgcd. 

T.3R. * . . . 

■ « * « 

5 * P* • • * 

B* 1/ « , , ^ 

07 

6S 

8 

28 

45 

45 

8 

25 

S 

11 

3 

2 

17 

20 

a 

11 


No very violent change as regards tho colour of tlio husk ond tho ai/o nnd ahni)o of tho bpikclets was noticed. 
Such cltange Was noticed as regards tho »iro of tho awn. 

IVork prepovid to bo done during tho coming aenvon 

’ J. Growing tho same vorictics from one pnuiolo of each collet led Inst year and taking notes ns before ond con par 
, ing them with lost ycar'a notes. , 

2. Growing a few typlcnt voricUes in several stations (Surnt, Alihagli ond Qoknk) in t eien 

conilitions. 

3. Btndy of ocrtiin of tho vnrittfes in their proper tUslricls. 

4. Stodj of the amount of vnrintlon in tho offspring of ono plant. 
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To start a fow pot enltarOs for groVflog varicHca iartag tho foUoYring diaractcis: — . 

(1) longest and narrowest grain (slender oblong), 

(2) Shortest and bro'idcst grain (short round), 

(3) latcrt ripening largo grain, 

(4) Earliest ripening small grain, 

(6) Yellowish white grain, 

(6) Cbalhy white grain, 

(7) Earh red grain, 

(8) mUehusk, 

(9) Bed bask, 

(10) BrownLh hloek husk, 

(11) Awns, 

(12) No Awns, 

(13) largo outer glnnun, i 

(14) Small outer glumes, ' 

(15) Very small panicle, 

(16) largo panicle, 

(17) Fmest grain, 

(18) CoarsCat groin, ' 

and to giyc them tho foUoning treatment:— 

(Some treatment for oppo<uto characters.) 


Dry conditions: \ory littlo water and bad dr^tinago; plenty of woter and good drainage. 

- IVct conditions : Blcnty of water and no drainage ; stagnant water, moaing water. 

Sait conditioru : Salt and water. 

C. To try a fc\r crosses. 

7. To study if possible the wild liees in their native places. 

The object in introducing tbeso experiment is to find ont if tho xarictios rcmsln constant or aro gradually changing. 
(Expt. 1.) 

If tho varieties change at all what particular change is inilttoucod by n particular condition of soti, climato and 
rainfall. (Expt. 2.) 

Comparing the character, of the same varieties growing in thiar own cUsiricU with those grown in Other places. 
(Evpt 3.) 

To find out the limit of variatious. (Expt. 4.) 

To cvnmino under controllahlo conditions, what changes aro brought about by dry, wet and salt conditions on 
diflerent vsrictio,. (Expt 8.) 

To SCO if natural crossing actually takes place and if so what aro tho forms evolved by the various crosses, 
(lixpt. 0.) 

To SCO to what estont thoro is connection between tho wild and the cultivated forms. (Expt. 7.) 


(Tub Assistant PuonssoB op Mtcoioot.) 

The only fungoid disease, of rice which have come within my notice so for arcs— 

(1) Estilaginoidca vireus (cko) Tuk. (Green "smut.”) 

(2) Ephclis sp. locally known ns "Jlusolja” disease. 

Both of thcao are sporadic and occur rarely. 


( Mb. J . B. Knight, Pbofessoh op Agbioulxube.) 

Tlicroaro many probtens in connection with rice cultivation in thi, Presidency such ns implements, attnhrcs 
lfef«Tth?gu^om L co^^^^ ® ^ ^ investigato to any great extent. 

JJaiU tho treatment p,en to the seed oed and u,uaUy consist, in burning such materials as cowdungor branches. 

® ^ ® (“) <w to what tho beneficial effects of tho ral arc due to and Chi 

valnaW:to“ato";merm‘^ll^^^ ““4® >>itre arc cgnaHy 


{ Me. V. H. GoNEEAiii, Eatea Deputy Dibectob op Aoaicoi.TUBE.) 

Kote on tho " ogriculturol " proWems that aro bdag investigated at tho Alihagh Experimoatd Pann. 


-create) should he 

should bo sown on rico"&n^'cmtho^5th”jtoy*ondtlw'cronnlonphcd**T'* *" season.— Sm nnd Dhatnehv 

rice seedling.. Tran,planhng i, done « Julj;. Cgr«^ ^^^01 hm & pnadons to irausplanticg 

8. &reen ma.nttr*n/t mJL. am..... z.. . _ gA'OWtO* 


o /j • Az T a>e wj BIX wcoicr grow 

Dhttineba ahoidd ho 6 ho^* 80 on afto/ ban &^g rico w^nd rice crop.— San and 

broken and ploughed do^u -a hen in flower. ° ^ Jin ploughing tho fields. The green uuumre crop should ho 
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\ 

, , K. Sonffntal as iitamrt for rice.'— HonemeaX «t Iho mfa of 20 lbs nm- 1 1 . 

(Uing or •* obibnl ” nuking ftnd then rioo secdUngi trnusplnnted. ’ * ^ *J® appbcd ot tbo time o£ pod- 

6 . ’ Bmmcal 1 J 1 oot^nneiion wHh the t/rein i«ttM«rc of tan fon iee.—San seed shnnu 

May and tbecropploiigbtfd down firodftys previous to ttwaplonting rico se^incs nUT” “i* 

per Bcfoshonld bo applied at tbo titno of puddUng. ^ S noo seeanngs, Bonomo»l ntlbo rote ofSOlbs. N. 

7. Oi'toa^eraswawwi’/or mV.— C astor, gronndnutand J^jrarn'cakossbonldbeennUea s: , , . 

at the rate of 20 lbs. if. per acre and tben rico seedlings sbould bo transplanted. ” W^cd at tbo time of puddling 

8 . JPisA S’latf.—risbmaimro at tbo rate o £20 lbs. N. nor aero sboniaiin nnniied -SM s* 

d then rico seedlings tmnsplnuted. * “ *W«»ed at tbo tnno of puddling 

* 9 . Biilli/ manurMfpr rV.— Mobra refuse, rico hnlls, pondrelto and urine earth should be ennlSnS tu s a 

20 lbs. IT. per acre. Tbo first tbreo sbonld bo ai>p 1 icdat tbottmoof first nlontrbinir and^rbo^^^nlir. 
oRc^r^uddling. ITrino earth, bou ever, should be applied at tbo time of pnddUng^nd rico seeldhV shSfbo W^^ 

' -^Z — Tramptaniilig. 

10, The mininmnnnMhrrtf Mdaiargtiee tefdlingttohftransplataed intaoh tnaet — nr,v,A«A., - 

laiscd by rowing seed at tbo rate of 12 lbs. por guiitba of tabbed sced-bed. Seedlings— 1 C 8 4 2 aiidTi» 

shotdd bo transplanted in sep.irnte plot, at 9 » b?lli ways. -ecunngs io, b. 4, 2 and 1 ni each Imnch- 

11. The minUmm number of strong seraiingi to be iraMplantei in each Aote.— Slcoinr Rcmir.nn. «rn w 

soulng imddy socd flbinly) at the rate of ‘t lbs. per giuitlu, t,c., one third of tbo onlinary r.ito, Socdl?n>r— ic 8 4 2 
nndlincaebbnncb— should bo transplanted in Beparato plots at 9 " both ways. ^ ow-uiiUo in, 


m.—llal. 


Kara 
on VH.H: 



on VH.MI lim lit' wr«til«}ntluUHl m lUIir RCIW IW! VlOlMVittl aumlOAto^ flUd f1l<4 mWf t«4 

noiod. Tho ground fclecM for Urn ttpphoAHon of fi.Mli maimrc, KatanJ uikc nml urhio earth bhoiild ho lliafc which ^^a•^ 
hunit in the prctious year with #aA nintcrlnlM. 


^ IV. — Seed telcclion. 

13. Ordinary seed belonging to culfirators, scoil selected by the salt water method of.Tapan andaKo that selected 

bjplontto plant EckcUon Bhonld bo sown on railed sced-beds. and the «tcdling« IranspVmtcil on comparatii o plots 
to a'ccrtain onttnros. * 

F.-—J'arte/tes. 

14, 2V#<iW of otf/luttit of a Jem local rarieties V» eompariton with tome tarieties obtained from Jlfad/at and 
Kirgpur.— Seedling-, oC Bantu, Jtaeeadiiiil, Qumatia, Bhadas, Tatni, OhosaUoel, Kolamla and MaUea should bo 

“■ raised and transplanted on comp.irativc plot, to ascorlain onttnm>>. 


n.^TtUage. 

JS. Ploughing riee land in the fair seatonas eompaicd mth montoon filtoyc.— At present rico land in tbo 
yoiibKoulanislcftunjrtooglK.H.l in tbo fair sci'.onaml plougUingU commenvul only after the break of min,. Tlic 
two laclboils of tillage ebon Id be tried on two plots wiHi dopliwic- and rico «c«lUngs tmimplanted wHliusicw to 
usccrtalidrg outturns. 

AVb.— Tbo Allto’h Fs*TOwh'rB ihoabove problems sro belneinToatlR^tol li iltuitel Intho tno sres of the Konksu, The ncwlj 
nscIloaM RalnoSKi ybirui will bo nlllU^d IsrsUdjIiti ■i'nllar problems In tbo laloilto triolc of tbo Konbsn, 


lifADBAS. 


(Tin; DinccroK or Aoricultpre.) 


I have tbo lioitonr to fumisb bilow a brief, but slctailwl account allowing the work done or in progre-.s in ^fadras 
oa the Agricultural «,ido of the problems coniucted wUb the rico crop v>bich arc being in%c-tigvlod by tbi, Pepnlmoul. 

I. — ^Improicuicijlwf 'varicliesby aclecUonof «l"iin«. Inalllbe morogeimr.d sarictios applications for «tcd are 

now supplbsl rnlirclj from olicbsof solcctesl Onoot tbo selections raised from a hinglo plant 

promises to be a ninrki d ixnprns’tmtiit ntnn tbo main snriity. 

II. — Cominrison of (it) loc il s.irii tics, (fr) varieties from olbor districts, (e) varieties from other part, of India. 

Of tbcso Litter Jlascadiim from tbo Central Provinces Is incoming incrciisingly popular with jralioinwlins. 

III. — The advanligcs of a thin arcsl bed ami tmn<p1nnUiig the (singly or at W(»l in twos and threes instead of in 

boncliv* to 20 or CO lias jmssisl tbo ctigc nf tsiHirimont ami is now ngnlnrly recommended and is t-teidilj 
bring adopUil tbrougbout tbo Preddincyv IVofkis nowin piogrcss I o find tbo optimum distmee ami 
age at •wbielito tvanspbiiil Mieli ^c<dlin|^ and the uptimnm feed rate ii. tbo luwscry. On allordinnj 
lands 0 Indies apart appiaiilto give tbo best results. 3 bo olbir qiiestiuns iiro being tested. 

IV. — Tlie offpcis of dilTersiit manures on the crop— (a) lbo«o ordinarily mid or obtainable, (i) definite quantities 
. of Potash and Phosphorus in coiijunctloii stUhgrctu manuro crops ploughed in, (c) the tompirison of 

the value of diircrtnt grccii maiuiro crops— imloral manures nro becoming costlj as nlso in green It nf— 
and (il) tiiiting the ( ffict of castor eabc alone and in conjunction with defitute quantities of pUosplmtc 
and imfisb. Coiwquontly rfrorUliavoliccn made 111111 considembloBUCCCSs to iiidiicoriots to giow grten 
nmnnro crops on their own lands and plonghitbem in green, TJoifieAo, eann-licmp, Kubnji{Tepht otta) base 
all siicetodeil on soils po«'Mslng good subsoil drainage. IJsperimeutsoro hi progress to discm or tbo best 
wurins of introdming tills sjdcni on tbo heavy undraincil delta fcoils wliero tbo usual mclhuds lm\o not 

ancoecilrd. 


tbo most econoimc'd mclUod ot growing grenu inaiinic oroiis. 

t of eullivating tbo land during tbo hot sicatbcr and of pniliiritig. and also Ibo ellccfc oi 
lemovtmrntoftbewnkrln the roil and subsoil. Tlus .pie-tion of dramngo is of fir, 
Toen manuring is to bo f,uecfssfiil on fmo dclto (.oils The work of Mr. Harrison Ins diicct 


V. Trials to find out tlio most econowic'd method ot growing grenu inaunic crops. 

VI. Testing tjio flTeet 

draiingo and the 
Iinportanco if green manuring J 
bearing on this qtiosllon, 

Vn. lleiiiing tbo various 2nd crop paddies against ono nnolber. 

Vni. Oompfiring tbo dlitoront vorUties of paddies grown under partinlly drj condition*. 

, 2, Aaregirdstbe obomkal ride of tbo problem I onolose a copy of tbo noteprciaiedby Mr. Hnrrisw 

' gallon* into tbo conditionanlrirfing the cultbntion of piddy uudir ‘.wanip «<>nddion#. Ho has brou^ 
result of LLs wurlt and Is anbmitling to Piipo for mccplAiitO os a moinwr. 1 bu\ o nwn Hie first draft and it tin ow , consic 
I dcrablo Hgbi on tome of tiio factom cssontiiii fur tbo growth ol xiaddy* 
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3. Dr. Bartwr is ongngcd on sngotcano nnd Mr. Purnoll lifts jnat arrived. Mo work has os yet keen done oa the 

boianicftl side of rice. ' "* >, 

4 . ^itli reference to parngroph 2 of yonr letter under reply, I have tiio hononr to enclose n copy of a' note from 

tko Govomment Entomologist on the insect posts of paddy in Soutborn India. - , 

6 Of fnneoid disease, smut upon which Mr. McBao is working oansos mo^t loss cspeoinlly in the Kisliift and 
GodftTftri delta. Sclerothm orfftae Catt. has also heen fotmd at Samnlkota. Mr. Show hos nlreidy investigated that in 
Burma. ' .... 

6. These ennnirics cover much of the ground of economic importaneo in Madras in connccUon with paddy, and the 
questions of manuring, drainage and seed rata aro fandantental. In addition, hrcodlng or discovery of rioo espabia 
of witbstanding shortage of water would bo of immense hcnefit as tho supply of water in so many of the tauks of tbo 
presidency is f r^uentty very prccarions. This problem ia however complicated hy the dishn^ons drawn hy different 
cornmnnirics nnd people of imCcrcnt districts hetween the ffnvours of different kinds of nee. The kinds readily taken hy 
one srt of people aro nnpalntahlo to another. _ 


(Mb. W. H. Habbison, Agbioultobai. Chemist.) 

InvesUgatiojis into the eondiiions affedifig the CuUkation of JPMtf under stoamp eoniitiotu 
ly the Government Affriettltupal Chemist, Madras. 

Although irrigated paddy is gcnctally grown under swamp conditions and iii a puddled soil, yet no general sjslen 

of cultivntimi holds good nnd neither can it ho said that what is good for one district holds good for nnotlior. In oni 

district it is the general enstom to plongh the land in tho dry season with cvccllont results j yet the snittfl custon 
imported into another district leads to failure. Paddies which flourish in ono adta or district do not do well whci 
transferred to another plate where the conditions arc, to all intents and purposes, of a similar ohnractcr. Green mauu 

ring is found to answer peifectlvsvoU in ono place, yet in another it may praoBcally inhibit the grouih of thccroj 
Tb^cand the many other mufually opposed facts which can bo addneod make it essential that the conditions goicrnin| 
the growth of paddy shonld ho closely studied in order to obtain, if posslhie, some common basis capahlo of osplotain 
thorn. 

As a basis from nhtch to approach the problem, the study of the soil gases was undertaken and flicso base eor 
tinned for several years. The soil gases aro found to consist mainly of varying proportion of nitrogen and metban 
with a smaller proportion oflnrhon dioxide. Hydrogen b generally ahsont hut ns much ns 11 per cent has been note 
and the amount of oxygen present is nsnnlly only a trace and was never found to ho more than St por cent-j the so' 
conditions aro conscqnontly quite anaerobic in charaker, denitrification u intense and concoqncnOy tho most snitahl 
nitrogenons manures are those containing nmmonia or those wliiob, nndcr tho conditions, can yield ammoub o 
analogoua compounds. ‘ \ 

A prominent feature of tho case is, that tho conditions hocomo anacrohic in elinraeter immediately water is admittci 
to tho field and consequently all nitrates ptodneed during tho dry season n hen the soil is deeply _ cracked and air ha 
free access to all parts, jiro quickly destroyed nnd hare little effect on the groutii of tho crop which b put in some tim 
after the first puddling. On the same basis, neither can the good effect of dry ploughing ns b enstomary in Malaha 
ho put down to the nitrification induced but on tho other hand, the failure of this system, when imported into otho 
dbtricts can ho ascrih^ in some mcasuro to tho reduction of nitrato to the poisonous nitrites. 

A further nnd most snrpns'dng fact brought out avas, that tho composition of the gas is dopendent upon th 
presence or ahsonco of the crop. Befoto tho crop b put in tho land, tho soil gas consists of about CO per cent, methnn 
and 30 per cent, nitrogen. I^crcas, within about 30 days feom the time of transplanting thb proportion b ontircl; 
reversed. That this is duo to tbo presence of tho crop b shonn hy onalyting tho gases from tho cropped and uneroppo 
plots avhoninthclattor case, methane greatly preponderates throngbont tho period of exporitaent; whereas in th 
cropped plot nitrogen is present in the greatest proportion. So for ns thomcnsttremcnts go, tbovolnmeof gas in th 
croppedplotb not less tbaii that in tbo uncroppod plot and consequently tho crop cither brings about a reduction o 
tbo amount of crohon comerted into gaseous products or leads to a liberation of nitrogen. The meebanbm of thi 
chaugo can of course ho due to one or all of BOicrnl causes wbich _nro under further investigation, hut recent ronll 
with pot oxporiments show that tho possibility of carbon ostimilntion hy the roots must not he left out of account. 

Tho fact that tbo soil gssos of cropped areas consist so largely of nitrogen mndo it dcsirahio to discover its source 
It can como from (1) air imprisoned in the soil, (2) the nitrogen dbsobed in the irrigation xvntcr nnd (3) from tbc soi 
organic matter and the manure used. Comparisons Mwcon manured and unronnnrcd fields gave results pointing to tbi 
In^ mentioned being tbo source and these observations Imre since been confirmed in tbe pot'CnItnro honsc. Cense 
qucnfly there is, annually, a largo loss of nitrogen occurring in paddy fields and imc«tigationg basing as their ohjee 

tbo mitigation of this loss are in hand. 

So for, the gases actually in the soil only bare been constdored but tbc matter b complicated by tbo fact that tin 
gases actually evolved from tbo sarface of tbo soi! and which can ho collected in inverted funneb consist of i 
approximately equal parts of o>ygcn and nitrogen with no trace of carbon dioxide or methano or hydrogen. In otbei 
words, in normal conditions,no carbon escapes from theso soils in gascons combinations. Tho source of this evolved ga< 

SI as traced to a thin layer of organized grosrth formed over tho whole aurlhco of the soil and sihirbaxirics in cbaraetci 

in different localities. That it b the scnrcc of the gas b easily demonstmted hy the nsc of weak copper siilpbab 
solution of such a strength as not to kill the crop, when the evolution of the oxygen immediately ceases and in its pla« 
a much smaller volume of the soil gns b obtained. In tho finest examples of this film tho hubbies of oxygen and 
nitrogen aro imprisoned hetneen it and the soil so that there b n^higbly oxyginated atmosphere in contact with tbt 
latter. Ea cn when the film is not so apparent, the snrfaco of the soil is eovered with minute hubbies of tho gas and 
consequently the water at the soil Burfoce and just uithin tho soil is very highly charged with oxygen. Tho paddy 
root — at least those portions caimblo of taking np srater — is dei’oid of air spaces, each ns are found in natci 
roots and consequently it requires oxygon from the surrounding water and tliercforo tbo probability of tbo film 
in bringing about aeration was studied. Measurements of tbc gases evolved from cropped and uncropped pets, 
under varying conditions, always show that le«s oxygen b dfisengaged by the former than from tbo latter, altboagh they 
evolved approximately tbo samo when both pots were xritbout crop, thus directly domoastmling tho absorption of thb 
oxygen hy the crop. 


In the experiments just quoted, the importance of drainage was first made apparent It was found that tho reel 
dovTliqimcnt to the pots which Imd drainage was deep; whereas in tbo nndralncd pots tho roots merely formed a thick 
mat at the sn^cc of tbo soil nnd did not extend to any great depth nnd at tbo samo timo tbo cropping wm much 
hoax icr in tbo former. This is cxplainnhlo in tho light of tbo method of aeration of tbo roots, for in the case of tbo 
iintomed p^, the aerated srater b near tbo surface of tho soil and thero tbo roots naturally go, whereas, in tho 

pote, the amM water passes downwards into tbo soil allowing tbo roots to penetrate deeper- Tho more extended root 

action wdl ohvionsly ho of great xnluo to the plant. I’lcld observations support thb, for whenever fields hnvo been 
trcMh^ ^ply. ns for snrga^no ^d betel x mo cultix ation, and tho trenches subsequently fiUed in, then the drainsge 

IS improved nnd a corresponding better Btimd of paddy b obtained. u, mt-u lui 

imuriwribf amount of araimgo will greatly 

™«^?bias ^Iti i* detnmontal nnd prevents the formation of tho aerating fito and 

neereascu j iclds result. Tho effect of too much drainage on tbo paddy crop b seen in tbo Perij ar Delta. 

j ^ue^mto roots require aeration, tbo draining off of tbo ■wafer at intervals nnd allowing tbe 

> penetrate tno soil would ho beneficinl tn si,« nm-n-iv si.. mi. _ . r. It®.. , 



surface film was furthermore tbe importance of the 

S ioofa. formation and the cons^uont aeration 


Y 
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g^onliig ppiiod Bud tlio pDriotl of filling tho gi^ins ntid in ilic iwte» ‘■t'^gcs, nninch tlie onicV 

ppinf.% the conclnsion «ntlhoii«trUloii of paddy ^e/rtacoint,^ «o al.sorpU?n’Criw 

Of Jrndrns it i<. tlic cfloUin to itiMiaro at liidf giovrth it *•“=* in Av 

mannre. , '‘raDieio imc=tigato tho boat tiiiu- of nppljii,^ 

Jtaetoriologicnliiivc'dSgotions hove gone hand in bond with tliMn 

^havc been mode. ITiej are not, however, in a atigo advanced enough to SrStenol? oWation, of iuteict. 

■• ’1^S,eSSSr'’ ■" ■».' .. . 

• >»»»- .,„ «, 

J. Altoumle irrlgatioif and drying off is dctrimentel if Ibo aurface of the aoil 5. , a , 


(Mil. T. BAlNBRIQGE-Pl.l.TCnr.lt.) 
ixsncT pijsTs OP Px\ni)Y is souriiriix ixuu. 
Ojitnoi'TFB 1 (Gn Assnoppi ns), 

1. — Tfterot/ljifphig lanian^ Pb. 





lieforc icaciiiiig the adult 'ning^ state. 

This insect fc^s on poddy, ongaicanoand maize, but chiefly on noddy of -nbicb oroti if t. « . 

senons damage both in ibc adult and hopper stagci ^ ^ J ®^<’P >tw o major pc-.l, doing 

The be"t remedial inensnro seems lo bo tho colohlng in small bne-net, of ibo von.io^ .. 

inlehed out and befoic they ba>c bad time to do serious tomoge. ^ ^ B J'®PP®« soon after tlej have 


2. — Oxya-vcloxy Pb. 

l.tafV'isSi.ir. str,„f ..ST'cr 

Itisoftpii found in coiupan, nilli if. fionfnn^ n^'mni liT^n- 
trollHl m the same manner, ».e., by sweeping In bag-nets. The adult grasshopper is sometimes ottrneted to Hehts at 
iiigLt nrtl trial of liglit tiap^ is indicated in ca^Ob nLcrc dnixiogo is being done. ^ 


COLEOPTERA (BEETLES). 

S. — JEjnemta, Sp, 


*' **"i*'* C’^’d^s'jd Bertie yiiib dmk-bros\n \iing covers bcaiiiig a longitudinal cream-oolonrtd stripe. IfLo'. 
Tlin * 1 P*"'* *2 South Kanara in Ocliber, intiiig the flowers and also attacking ripo car heads, 

tortrl "***'"'*'' Colleotion of tho hectic-, by the hand or in small handnets is iudicatid ns a means oP 


4 . — OiWcf affinh, J.ic. 

ot Shomntir (Mhlnhar) in July and August. It. status nsa poit is do.ihtful : at monl it 
spcjo-. sporadic and loonl. * ^ , 


8 . — Lepiispa pygmaa, Baly. 



f> a 



&.—JIisj)a aeneseent, Baly, 

This small, blttfl-Wnct, spiny hcctlo occurs >« all the ricc-growing fc'octs o£ Southern India and becomes sporadicallv •* 
a soriojis pest of paddy. The eggs arc laid on the lca\ es in « hich the gfubi tunnel, producing di-colonrcd patches, an^ 
nltimalclj pnpato in the leaf. So satijfoctary remedy has been found so far, but bagging of tUo beetles in nets may h® 
suggested. _ » 

7 . — Calandra oryzae, Jj. 

The Rice-weevil is occadonally found in the field on the ripe car-heads, but can scarcely bo considered a pest of 
paddy, altWigh of conrso it is a serious pest of stored rice. 

IiFFiDOPtrBA (Butterflies and Moths.) 

8. — Melaniht ismene, Cram. 

This butterfly is found throughout Sonthern India occurring from sea-level to elevations above 7,000 feet. Cm 
on leaves of grasses. Caterpillar pale green with a roughened skin, the head darker^ and hearing a pair ^ hora-likc 
processes, and with the anal extremity produced into two slender processes; it feeds chiefly nt night, remaining motion- 
less during day time. The stout, smooth, pale green pupa is slung bj the toil from a grass-rtem or leaf. The caterpillar 
sometimes attacks paddy hot docs aery little damage as a rule. 

9 , — Parnara mathiat, Fb. 

The Rice-skipper occurs throughout the plains ot Sonthern India hut is a minor pest of paddy os a rule, iti nnmhor 
being kept in cheek by vorions parasites and predators. Tho catterpillor lives in leases rolled longitudinally and is 
pale gcccnisb with a whiBjIi lino along the side and instinct pate crenmj bars across the back. Pupa palo greenish, 
attached to a leaf, 

eolaea, Moore, 

This skipper, rather similar in appcaranco to JP. maihiat, has been found on paddy at Saidopet and Madras, bnt can 
Scarcely be considored a regular pest. 

11. — Tclieoia augias, L. 

This skipper whoso wings are tawny-} cUow marked with black, is a minor pest of sugarcane ns a rule, but is also 
stated to feed on bamboo and paddy. It has not been noted as doing any real damage. 

12, -— CtrpAti anipnnefa, Ilaw. 

The Army saorm occurs thronghont Sontbern India, Qsnally appearing in any unmbers in October and ember 
Tho caterpillar Is a minor pc«t ol ChoVtm, oeca-ionally attacking padd} , maize, etc. Prutcctijn of cnltiiati d tract*, by 
digging narrow steep sided t'cncbes around them, is usually tho only practical measure to prevent attack when the 
mtcijuJlars are snarmiug. 

13. — Spodoptera manritia, Boisd. 

This moth oconrs theoughont Sonthern India and the catorpillir somitimes doe, eonstderablo damage to«ecdiiug 
rico plants. Tho eggs aro laid, usually oiitliomiiio'-snrfaeoofWaJeiof grassor paddy in hitches coaCred by biff, 
coloured hairs doiiaolfwni. the female moth Tho caterpillar is \ irlahlo in cilour, lighter or darkc' green, often 
w ith a tow of black dashes along the -.idoj it Ice Is by night, biding during tho day-time nndcr dels, etc. When 
full fed it pupates in the soil, ilio math erne -ging after ahoat ton days. In the case of small nroas, such as see [.beds, 
tho following cent 'ol measurei may bo adopted s—(i) Protcctisa of seed be Is by surrounding thorn with narron* steep, 
sided tranches, (ti) Collection of egg ma-sos, (sit) Sp.*aying, (»e) rioiding of area and turulBg in ducks. This l«t 
method is UHOl succcsstully in some distdets. 

14-. — Sesmta in/irem, Wlk. 

This moth occurs throughout Southern Indio, tho cate*pitb''l>i!>»ff<il>'>ii pest of roginnd often found as a miner 

S ost of maize, CAoJun, paddy, wheat and sugarcane. Tlie eatPrpillor bare* inside tho stem, pupating in the larval 
arrow . Tbo attacked plants show dry ear and destruction ot those is indicate! to prevent exten-ion of the ntbick. 

15. — Memigia fragalis, I'b. 

This moth occurs througlio it Southern India, and is occo<donally a very minor pe-t of paddy. Tho greyish yellow 
semi looping catorpilhr {co£ expo cd on leaf-blade,. '' 

16. — TtalU {Pas^chira} securis, Hb. 

Tlus occurs throughout the plains of Southern India and is a minor pest of paddy. The eggs are laid in hatches 
covered with bidrs. The fiill-grow n cato-pillar is about 1} Incites long, rallier stout, in colour b'ight a cllow with a broad 
rcdb’own sldpodown thobockand a unrrow^pilcr «t-ipealong the side; bead dull orango; ou ciUior side of the head 
too long tufts of hair project forward and n single tuft backwards from the anal segment; down the middle of the bade 
nro four short, thick, rounded, brush like tufts of palo yellow hairs and behind thee tsvo b'ight red papules * all the 
segments with numerous w irts from which ariio aprcaiUng tofts of fino pilo hair*. Fnpafion as a rulo on a leat-hlade 
in a cocoon formed of silk iiitcrworcu with larral hair.; pupil i>e.aoa alwul tea days. Tho catoriiilkirs nro conspleaoni 
and feed exposed and arc therefore cislly collected by baud. ' 


17. — Ancglolomia ehrgsographella, Kollar, 

This moth is found throughout Soulho-n India, tho caterpillar feeding on paddy, jPnrpaliiM ailaialm and 
probably on all grossc*. It has only been found on one occa^on as a sc.-ions pc*t of paddy scedlinm. but i* hosverer 
liftblo to occar nt any Uino in dry^ <}indy localities, ° ’ 

V, “tO'pill'ir is about on inch long, cyUndrical, slender, smoolh, with short Prologs, in colour pale creon with a 

tockuh head and plate on prothorox. It fted. at iiiglit, remaining during slay in Mding underground in long tabular 
galleries lined w ith mR. at tho roots of tho footplant Pupation in larval gallery ; pup il period nhont 10 flay sT 

Control measures inoludo (I) Hooding of affected areas ta b-ing np the caterpillars which ore crccdilv dci cured 
tnlrs^nrnigbt"^ area’, seed-beds, etc.), and (III) attracUon of moths by 

18. — Sciocnolias lipuncti/er, "Wlk. 

The paddy stem-borer occurs throughout the plains of Southern India as a very sorions pert of tmddv. 



yellowish sometimes with a green 


, fiitf licij ora^i prc-j p1]ot\. Fnpntion tales place in tim inn i. 

, tteotgl. a Me prcvioMj cnt b> tbo cntcrpillnr ibrooph the side ofTbS »> d th- moth cmcrfica 

Jso rwlly succassfnl control mensuio cnti be civen n. , i. » ^ 

’(llmajro:— (I) Ploogliuip and, if po«c!bIe, binnine of j indicated namwin.^ i i 

- cggmaues M are con^pionons (HI) nttracUon of «cth! to iiBwSja"nMiehh (H) cSSn o? 

^V'-Nymplula depttneialis, Gn. 

This niDtb is a aertons pest of paddy tbroiiirlii«.f t 

caterpillar i-'rouBountie, In ing in eases made of lolfwl picfes *?-p T /<>«*’««« causirg^ creal damncc Tim 
-tilaraenfous plls along the sidM; it is alendor obotrt tlirS^eeli “ fumiabed nith bnne 1 inn™n/*i i 

Draining Ibo not or off the affected fields is Indicated nn « , i i ^ ® to tbo larval caser 

is^hiefly found in Irvr-h iiig w aicr-logged mens. In^omo d^triJifn « practically possible as this n«i 

tbo laivnl casc'f and tbe iiatcr is then drained off* Ills i® firagged eser tbo field +e d i^i 

..a tb. ««.g .1 lUb «i« i. AKu 

^O.—Ciiap/ialoeroeis medmalis, 6n. 

This moth ecenrs tbioighoiit tbo plains of Soutbem Indln ne,i •. 

« ilT ..r f..W „.r U„ 

. yo remctUal messuros, applicable on a field scale, can be *«ggesl«l at praenl. 

TursAXoPTniiA, 

21.— 37/r/)js, Spp. 

T.*«. -Kd.. «.« ™ b.l .b,, b„. », l™ „„„ ,t 

HHY^G^OTA (lings.). 

f ^^‘—Hetiida Jiitsirio^ Pb. 

round tlihnigbont Eonibern India ns a tninor ptsl of n-ul.1v , 

not loiouTi. Collection by bnudnets is indicaM in the cksos of sniiili airss? ciofimi, and pulses. Idfc-bistory 

2Z,—~Teiroda iisferofdes, Pb. 

Has been found at f^.ilcni and Coimbstoro «s an ottosional snitmv ««.<. ..e n .. .. 

banducls is in(1icat<^ in (be c iso of small areas. t*® t of paddy. Collection by hand and in 

^ ^^>~~J‘fptocoTim vancorntJt, Pb. 

The rice-bug occurs tbrougboul .«^ot,tbern Indio as a hciious pc,t of pnddj especially on Iho \Yc^l Coast. 

7 bo round flalfened, darKbroun octrs are laid in rotis n>i tnoin.. r.* i _ 

pole green Hitb long nnlennt cj thov suck the iuicis of their foodidnLt but are littlo n. 

^spofed parts of the plarl ondVid.ly d,op t«* the gwi. d J K 

grim, snekb-e tbo mill y juice, to that the'eir, InrKholl, or irS'Si' no pmiftinJS&."'‘"‘*’' ’’‘‘’“‘"e 

Collection in handncti bos been found the inosl cflicient tnclbod of control. 

25 . — Tettigovxella spieira, Disl. 

This tmalWbilo Jn«si,l oecan tbrongbout Soutbem India in paddy fields. It baa not actnalh been notoil to be a 

"'"‘'"‘-"'.-■“.p'b >. »1 .. .rsb. .i, 'S.'S IJ'b; 

20 , — Kcplioietiijt bipunefatus, Pb. 

This minute Jn-'W ec^ tbrongbout the plains of Southern India on paddj and probably on various gra«ft. 
also. It 1ms not actuaHj been Jioted to do <laiiio|m bit some times appears in neb enoinions nmnbcra that it miw bo 
assumed to be at least n minor pe-t. The adults flj ficclj to light and this fact mn^ be iitilired if control measurK 

TC(|UlfCu« 


Major Peat, d 
sotiona damage. 


M|UWA «- vnH VA 

general oocnnonco. 


Oocapional Posts of 
Uttio impbrtoneo us 
a cate. 


Boring in atom. 

j I^ailcg IcnvpB. 

1 

Sucking juioo of 
plant. 

KebdonobinH bip- 
nnetifor. 

1 Hieroglyplms banian. I.ep- 
liapi pjgmaca. Hippa 
aviicaceiis. fipodoptom 

mnuritia. Hymiilmla do- 
pimctnlia. 

Itopfocoripa vari- 

cornifi. 

Sostimia inforena . 

0*ya Toloit. Melnmlie 

iemone Pamara instbina. 
Paalia HConria Cuophalo- 
oroois modntalia. 

Monidn bintrio. 
Tottigouiulla spoo- 
ira. Ncphotottix 

bipunotniuB, 

• •»* 

i 

OidoB nffiniK. Pamara ooln- 
i-a. ToHtola nngiuB Ctr* 
pliiH nnipunota. Kcmigia 
irugaliB. Ancylolomit. 

obryHograpbollr.. 

Totroda bistoroidos . 


Otbor damage. 



draoryAao. Tliiips. 
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CENTRAL PllOVJNCES. 
(Tlli: DlUt,CTOB Oi' AoBlCUiTUKK.) 


On tlip Clicmici\l kido Afr. rivincn jwono'ts to otnmino llio more hnporlanl Ccnir.il Proviuefrt vnrictlo< wUb a view 
to flcicnninc the ilMrihuHon of tCo nilroECiioui cowtSluciits in the grAiii. ’ , 

2 . On tho BotiHiiMl ‘■hlo n full iwifw of the po'it G year-.’ work on the clawincntion of Central Provinew rice* U in ^ 

prcpamlion hv the Pconoralo BotAni-l and fihonhl bo ready hoforo the ineeliiiE of the Board of Agrienltiiro in Becetnhor 
{ie\t. Siv hundred and aoventy rices have been received, pnre enltures have been separated out, and Ihobnis of 
claisilication crniniiicd and dcliuedi ‘ 

3 . On tho Agriciiltnrnl side the nsual evperient'd seric* have been tried at llie Thnrsa and llaipitr farins to detenniuc 

' tho effect of varieties of manure and of differing seed raloa, spacing between ptatllK and water anpply, ns bearing on the , 
generni quastioii of defining tho hc-t hyalem of ngriraltnrc for rice. But the main work of tho Bcp'wlmenl ins been tho . 
attempt to Introdiico snperior varieties of sc^l and aaperior methods of riec cultiwtion, Ospcefcilly those already accepted 
in one part of the Provinco but discredited elsewhere saving to local ignorance or prejudice. Thus the iatradiKthlii of 
tMiisplnntnUon in Cbbaltisgarb, where tho general pmctieo is brondcnstsosving,iia»uallerlhotbBsab.orbedalafgo 
proportion of tho I)ep.irtmcnt’s attention in recent years. Again, in nre.ts srhere trsiisplintation i< well c.l.tblislied, tho 
adr.nitagcs of tmnsplantnlion by ainglo eenUings arc gasdnatlv being Unglit. Tlicn tbero i< the i>roblcin nf intruditcing 
improved vaiicties or sperial varieties ssdled to specinl loiidilSons, Tbondvaiil.sgc of grosvingtbo finer qualilic.. for 
export is one not aiilBciently apprcdnled. And besides tbi«, the pmxlb of be.svy yielding eoarso rices, and of rices 
‘ a bieb are not so biHtie as to suffer from being polished beforo being pul on the market, or are not fancied by pig or 
otWwUd animals, requires a good deal of piisbing. Tho introsluction of meebaniral lice liHller» abottld also bo taken 
up soon, if tbosC cm be obtoined at a reasunidilo price. 

1 . As rrgnrds the prexnlcuco of fungi and insect jieds, no more itibinnaliou erom* to be mtsilablc beyond what is 
ktntod by ilr. llvaiis, namely, that the erop ns a xvbole is ringnlnrly free from aueb nlUcks, bat Mtffcrf fiom gr.\>s» 
'hoppers and from stem borers occabioually. • 


(jMu. II. G. skbbtN, OrptciATiNQ lIuruTY DiBrcioR or Aouioiii.toue, Southbiis Ciucll.) 

a 

This circle eouUtna the 3 di vixioiia of Bcrar, Xngimr nnd Oiibsttl.giirb. Kirn forum the ktaplc crop thraaghaut the 
lest nnmcl Division where it cot or* im are.x of on an a\ 0 )rage of 8,150,700 aeres. IntbeN'agpur DitWon riee is also n 
entp ^ major importance, bnt chiefly 1-0 in tho more eastern districts of Bnlaghst nnd Bhsndnra nnd to tho south in 
Chnnibt, The actcagc under rice in this Dit l-ion is about 1,055,700 acres. Tho remainder of the circle is cbtrfiy a cotton 
tract, and rice is oulv foniid in comiiaratively isolated atets, *ilie ebiet centre of the Dnpartment'a rice work is at 
Raipur, ibo centre of the CUbattisgarU Division. The Xag)inr Divi4un is pro\id"d with two farms at wliicii rite is 
dealt with, rt*z.,Tbiirss in the Kagpiir Di-irict and Sindmalii in Ohntuia. Holb Ihe»c fattns arc, however, of witch 
more recent origin th.xn that at Raipur, and np to the pro^ciit littlo esiierimenW stork hss been altsmipted iti ihem. 
Tho attention of the Department lias licen rhie.ly conecntralest on Cltlratti'garb. 

Tif ChTiaUhjtarh Xlicinoa. — Cnllivntion is Iiaekvvard. I'nihly is nliiiosl xitiiversally bnisdeseted in the Helds and 
treated to a form of enltivaUoii known ns Jliasi, by wbirb when the plants hsvn rttainoil a lieigbt i>t one fixit or IQ 
inches the plot i* cross ploeghod,— a process which partly Uiin« and jnifly etimiiinte/ the sun ivilig plnult. Te.tn'platita. 
tion before Iboadsciit of the Agriciiltiiwi Dcp.irlnienl .ms pmxtically noii-raistent. Bat early work on the Ititpar 
farm clearly demonstrated its great ndvanlagfc. O’hottglt ^iiirit.g wore care nnd labour and delaying tho dsle at which 
the crop can ho ont, it was found that tfnnsjilanttlUm ol Uimsl for tho eiiltixator a yield execvdlng lint given with 
JJiW by from 300 til COO lbs. per acre. Hence the chief work of tho Depnrtmrul in fids Division Ins. been Iba 
fnrlbemncooft'auspliiutJition, CipccWlv in are vs sMinmnmUsl by tanks where tiio po-sibiUly of irrigiitiun iicnniU the 
safe growth of the late* and heavier yielding rices. Tholmiiefits of tnii.plantstioii may not bo vow, but the work of 
jicrsiiO'ton anddcinoii-trntioii to a class of ciiltivalor intensidy con crvntivcand atUiP ‘asno time lary, bn« railed for 
' coU'idcnible energy and organbaiien. 

The following figure, show a kteady progress in the area tRin.pIniited which insy .ouli bo evixicled to expand mure 
rapidlj ns the assistance of iIKtrict ofiicers le.s now been bivuketl in pre-i Iiilig the liencf.ts of the now mcthoil s-» 


rear. Area (rniisphtiitut. 

ISXXMlf 20 acres. 

.1J>07-03 „ 

1S0S-P3 a,£0J „ 

1803-10 .j,a00 „ 

1810-li .. t'.OOO „ 

Wll-13 C,010 „ 

J5,j7(j „ 

lOlS-H 30,0f0 .. (approvimato'y). 

'•rbe work is bcbig conducted tbis yc.ir from 12 eciitrei to which Agriridtiirnl .\ssHai.ls luvc Iwen ito-ted. In additi.m t > 
the-o some IS Kamdare are employed, i-onie in dcmniistRitinu nnd others in co-ui’eratloii with the l-md Itrcunl 

The chief ilnes of work then in thii Divi-lon ore the iiitrodmtion of tniiisid8t.t.ilion nnd biglur graiii-viridiii- 
van. lusuf paddy. 1 or the hiUepiurpose kmI farms will beriarbsl at Kveral ccjiIjcs this v.np. Imprimiunl in the 
prouuiliun, however, of lural iiaddv has been soiieht liv the iutnuliirilnn of VRri><>», nsi.n* u.... r... .s . 
and 
and 
tyiios I 
than quality. 

.*'''• ‘'istfirt'* •'£ tbis Dhi.iuti, riec eiiUivntion is on a mueh higher }<iane-tran.-|ilaiiinr 
in bun!bc““'As"ivrX*,?nV*}s®^i“^^^^ nniversnl. But tmnsplat.tatioii* is invari-iblv made 

tL si" nf rt?. j*®* ‘•'“'''I' transplantation, efforts ore now in pr. gn.s toward* 

tract ‘. m tik Vi’’ ®™ There is every indicaUmt that the tiiHivS^Uirs of Ihi* 

■Ledirg In^hesoXtriri!*, l'«>'»Mc that qualify will have to bo taken into ronsldemtb.n in the 

"W'l* hnvol,c«;nnderexaiuli.aUon'ot^ 

in tmn’pkntaBon. ^ greimmanuring. water rMw, double cropping after rice, and «i<icmc 

U,o ,oil W maimrcd with snrii 

1 C manures, as pondntto and tiigbtsoil or with orgaiiio fcrliliiera such as castor cake and hone dn*1.. 
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Vitit*«lfcrtilm'ir',ni>n>niiIP,nmnioniuni#nlplmteniianiliatc c£ wtivsh h-vvo riven Imf nn... nu 'n-K « 


Xamo o£ Mnnnro. 


*CatHo dnnp SO 

Colcjnm CyRTiamidc £0 ]l)«. N- ..... 

'BonoOnstsOlbs. S. ......... 

:Bonodn«rlOH)F. Nit-nudSftUpotrOlOlb- N. .... 

- Dried Icarea £0 Hib. if. 

Tank sDt C40 nmnmls 

Khttoi take -0 lt>fl 2f. • * 

1 year eld pOBdMto 20 Ihv. ^’itt06on 

>f)?lifciioiUMMsfl«lffJ8tCm)oiKt) in tlttooycBts .... 
Done dost 10 Iba ^i»)wgtn and nmnioninni bulpliato 10 IW. XllroEtn 
“Doanmircd 


but pool risiiUs. 

> The average 

1 

[ Medtnm pAtldy tmin 

1 

j amrrigited 


j Biasi. 

TrausplaBtcd. 

e 

1070 

1 ■ ~ 

! 1,371 


051 

OVl 

.i 

1,207 

‘ 1,750 

• 

£92 

( 

1.511 


1 rss 

952 


* 669 

j 

1,177 

. 

' s)ia 

1 331 


tso 

1,027 

• 

j 1,101 

2,071 

• 

.55(1 

1,053 

< 

277 

1 .5]<1 


Greui Uinnuring Iiot been fennd to "be cttcciu o Mid proSfridc. The two winin wops used have been ran and lawi j. 
8c.H i" the onielcr eioning nnd in that recpcct marc cffcctho; but tavtrx ia Iraa sftccted by wnter-lrgeing, nhiib ia opt 
•ito Mcur it MB ii. aewn in the monsoon, it Tharco mb hn» been 6o\Tn btfoie the rains nitb light migalkn itml bos 
grown will. 

Double dropping is eomnion on tbo bcaricr <.oiU tlnrmigboni Chbattbgirh ; lin.ccd, hi id, Ixma and gnm arc 
the rommon drops n-'Ctl. The «j*iem iianally adopted is that kcolly termed Ctera, wbbb consbb. in bn. idc.i.tbg the 
2nA crop while the fir‘t L'^*iill standing. Enquiry has been in pi«grc‘'S as to whtlbcr tbb or diillnig .itUr tbe 
J'nrv&tlng of the first trojiis Ibc hittti. The results np to date, lirwiiir, ait iiieiiiiclu'iivejbi t point to an nihai tage in 
favonr tf drilling if ivatir is atnilnhlc for cold werther hrigalion. Ihegrtwlhifw eoldwcatliiricgmnc bcnetih 
(the ncJt j ear's gn-wth of paddy. 

Ihoprublunsof water rnita for irrigated paddj have not yi t rtccind auiniiiiit stndy to call for any itumh. 

JflipZeWf «f r.--5re'iou and Other light plorghs arc bteoming popular, .in cilcttiio small powtr dnd ua.Mmhly 
cheap hnller would find a marlttt. 

pift. G. Bvaup, DKrun' DiniOTon or Aoiucumuki', Nonrmux Ciiicu:.) 

Thberopis mt one ef great imp.rt'iree in the feuXortbini Di triits of tho Ccntr.il Pruvincc<, hut tluicmi stvt..»] 
tratbi of coiirt'y wlare it may almost Ik considered a rtiple. 

0£ these the eiuth.iO'tpiirllun Ilf Sroiii dbirict, with Buiglnt at tho eiitie, k a fiimons rite tinit iniipiWig 
about bO.OOO acres annually undi r thU eroji. The cnHivator» art laigtlj i'oieora and the uiilth.ition wiclhods irt good. 
The feWi are wdl embanked and. transplnnt.itlmi U almost imaiiable proitbidmid the genei il mithods Compnc fninur. 
ublj with those of tho adjoining Waingaiiga tract. In this tiact the prohUms xesohe IhimseUcs into — 

(1) Ihe «riirgo£«ccd by (lansjdariintlun of aiiiglc accdliugs instead of planting .tvcral juung plnuti a. is done 

rtprC'Ciii. 

(2) ■Where irrigation i» uvnilablo tbe iiitrodnclion of heaiicr yielding \nriifies. 

I tS) Tboinlrodnctiiin of varieties <r bitter quality, os in additioi' lolxing consumed locally lai go itimntitiis of 
rice aro exported to niiglibonring traets and 'quality * is a factor tbot is npprtiU'Ud and is ncogni/ed 
by culianrcd rules in local mnrki ts. 

In parts of tho Hondla district also rice is an impoitaut mp ; but ns marl etsfur tbe disposal of mu pins pn diite 
arc not so accessible, qnalily is not of so much iiniiortanec and htavitt yielding variitiea me at present being soi ght lui. 

.AticthercoDcidcmblcrieoiraeiUthaiwIiirhestindstbrongliibe southern part of Damoli into tho two northern 
Tibsfls of tho Jnbbnlpur dhtriet, representing an overage arm of 65,000 at d 1,50,000 acres tf ilco nspci lively, uilti- 

votcdaiuiUlly. 

Hero the rico is grown on land which k not speeially suited for Hahi riops and the eultiintion 
rainfall ai.d the luck of proper tmlmukmcnh and irrigotiun. Is preearions. So that Ihc traet owing to tho pniUol failmo 


tf the rito crop suffers from periods of siarcity. 

State the IfiOO famine, however, the Irrigation Department has constnielcd a nuuihci of t inks and reiidoiid othci 

sonrecs of irrigation available, so that the problem naturally resolves It'clf into two part-.— - 

(1) In the areas commanded hy irrigation which arc comparatively fiw in number, traii«plaribig of hcaviii mid 

bigger yitldbig varieties is being tuigbt on the yillovv soils, W hilc on the 1, -i 

tropping is enconragid, an early ripening rice being followed by a pulse crop or a in 

..111 

(2) In the far larger mtn nnprutectfd by irrigation, litoTy yitldiiig early v.irii tics are .‘“Jw * 

inin.plm.tafi..« is net alUmpltel as this process Uiid,. to delay the time of iijunh g. the loeal matiiMva 

method is found more suitable. 

The idea b t^' go for infely and ensure ns far ns possible a crop every year. i 

Tilt variethe grown ill this tract at prcsfiit are* all of eearso quality and ill tbe neighbowthood c goo mm 

attempt to InftMiitc varieties of bi Iter quality is king made. . 

In ot1tcrdi*triils sroali and scatleicd liee tracts occur; and localities arc and 

'in early rice, but whore, owing to the backwar, incss and i|»cmi.cc of tlie people, the mftiioi mlUtfc. oucU rcoooa anu 

Autt* only ar<. grown. . t ii v vr n 

s«il ^VTlnV.lI^is’oi:"S!c tinincd 

®**i^w*l d^tricl* ni i^ronciit; ftiicl more i\in 1)C optiicd to tflcijc the dilTorti I proliUuH oi tne 


itaff Ifcom^ BvalbiUc. 


to Impitmeuts a really efildent band or bullock Uv'becmid^ 

readily intrfiduccd if the price was not too high. lircFton and other light ploughs ore lap.d y b B 


I 


I high 




J 
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tcgatil t» maiiiirc<t, grccn-mannrinp ^^ith «an-liGnip Im given good rcsnlh in tbc ndvASccd 'SaTglnfe’ttao; 
Where the rainfall is heavy and irrigatton is available. * 

As regards nctnnl diseases and pests a species of stem borer docs damage if the crop is kept flooded at the time the 
floorers have appeared ; and grasshoppers somi times do a certain amoniit of damage. Bnt the crop as a aliole is sijjm. ' 
Inrly free from pc-<ts ; and birds and wild animals do more damage in an average year than all of them put togithcr. 


ASSAM. 

' -J- 


(Mn. A. G. Bini, DcrOTr Dmccroii or AnGicTJnrur,.) 

i 

Bice is the most important crop in Assam, the average annual area being a little over millon cores. 'Winter 
paddy accounts for about 3^ million acres. A«i i»(Uy for obont SOOfiW acres, and JJoro paddy for about.200,CI00' 
acres. 

TTfnle)- paddy . — Under tbis bead is included nil paddy bsrvcsted from tbc end of October to the beginning of 
Jaunary. IThis constitutes tbc main crop. It can be divided into s — 

(a) broadcasted; 

(&) tran^pl^ntcd. 


'So figures slioaing ibo proportion of transplanted to broadcasted arc available^ bnt ns a rule paddy is broadcasted on* " 
land svbich goes under mote than about n foot of water during the rains and transplanted on higher land svhere the ; 
water con ho controlled. In the Assam Valley districts, thcrtforc, where the bulk of the poddy land is above flood kvd, 
the crop is transplanted; but in Sylbet s>bcrc there ore lorgo heavily flooded tracts, n large portion of the crop !■> Iiroad* 
costed. In the Bpper Asiim Valley, most of the cultivation is “Ek rnsl,” i.e., only one crop of paddj is taken from 
the same land in a year. In 8)lh(t, however, nn Aut paddy crop or in rare eases a ]ute crop precedes the tronsplai ted 
paddy crop, and this is known as "De>Fnsl “ cnltivation. '' 

Broadcasted winter paddy is grown in the plains on land which goes under from 1 to 10 feet of water, and is the 
only crop gron n on sneb land which Is tbereforo known as "Ek-tasl." The land is prepared in March and April nhc n 
the spring rains have softened tbc surface of the land, and the seed is broodca.tcd in April. Sometimes a mistaro cf 
Avs and ^wan paddy is sown, tho Aa^ being harvested ond separated in .Toly and tbc Aman allowed ta remain until the 
autumn, bnt this ia more common in tbc Soutb'Ensi dUtricU of Bengal than'in A«snm, Tbo crop is rarely manured,, 
but I have heard e.f water weeds being collected from the hheelt for tbis purpose. The crop is sown dry, but os the _ 
rainy season advances tbc svntcr level gradually rises and ecvers the fields to a depth of sometimes ns much os 10 to 13 
feet The grosrlh of tho paddy keeps pace with the rise of water, and con-equently straw 12 feet in length is not 
nneommon. Tbo paddy is ripe from end of Octobcr-Dcecmhcr, and hy that time tho water has nsnally subsided suflici- 
cntly to allow horvesting operations to be carried out Only tho head of tho paddy w itb about 12 inches of straw is cut, 
the remainder of the straw being left on tho field where it is snhsceiitcntly grared by cattle during the cold srcathcr. i 

Tor the purposes of crop forecasts tho normal yield of nil winter paddy is taken as 12i mounds of cleaned rico per * 
acre, which is equivalent to ahont 20 mannds of dian per otre, hut in a good season \icl& of from 25 to 30 mannds of 
dian per acre arc not uncommon. 

In tbo bill tract., broadcasted winter paddy is grown under wet cultivation in valleys and in terraces on tbo slopes. 
Here the water supply is usually under control, the water being let into the fields in April, tho land puddled,' and tbo 
seed broadcasted on the puddle in May. In some parts of lower hills transplanting is done, hut tho usual prariicc is to 
broadc.'ist. 

Tmnsiilantcd winter paddy is grown on moderately high land whore the woter conditions can be controlled. In 
the Upper Assam ^ alley distriits it to pracHcolly 'tbo only crop taken. Tho preparation of tho land is in progress 
from April until August, but tbo Upper Assam cultivator is generally in no burry to commence work and so long os bo ' 
gets his paddy in by August he is usanlly content. After two or three preliminary plongbings the bind is puddled in 
July-Augu-t when there ore two or three inches of water on tbc flckls. The paddy seedbeds arc usually located on higher 
land. Tho seed rote of paddy sown in tho seed-bed is generally about 2 mounds per bigha (1 blglin- J acre) and a bb’hn 
of seed-bed will pros ido sufficient seedlings for from 10 to 20 bighas of transplanted paddy. The number of accdlings 
transplanted in a bunch and the distance at which transplanted, varies conridcrably with locality and time of planting. 
Spenkiug generally, in the Upper Assam 'Vnllcy, idaiiting is done wider opart than in S^lhit, and in both troett tbc 
earlier the timo of planting the greater the distance and the fewer seedlings in a hniicb. For example, in tarlv Jnlv 
seedlings ore transplanted m bunches of two or three at distances of from 12' to IS’ apart, while ot tbo end of Angn.t 
tho number of seedlings m a bunch would ho incrcosod to five or six, and tho distance reduced to about 8 or 9 
inches. 



uncumujun, aat m a j lun aua some oi wie lower Assam Valley districts where the tronspljinted crop is preceded hv Am 
cowdung is oppli^biforo sowing the .dur. Tho quantity depciiils upon bow much tbc cnltisator can spare after 
kwping sufficient for his vegi tabic garden, poddy seed-beds, and pcilinps o small patch of sugorcanc, but probably 
about 75 mounds per acre would bo somewhere neat tho mark, ^ 

Tbc bnlkof tbo transplaiitcd wiutor paddy crop is harvested in November and December, about a foot or more of 

«*!■<»• ."braimMly sa Sta l™- te loU.., I>.I 

1, » -...a, por ...d 

“/"'“BrO’vnusottlly nndcr dry land cnltivation, altbongh ocensfonally in 
VnlW v„?l **?"“*'' About half tho total area under this crop is Tclutacd hi tbo Surma 

Valley, niiilc tbc Sunno Volley j?luj Kamrnp and Goolpara account for about three-fourths of tbc fotol area. 

The crop is sown broadcast in April ami the early part of May, and is usually followed in July or August bva 
crop of transplanted wintei paddy. Somttimes. howlvcr, it is followed by a raii cropfrape or nolsol imS 

^hc?icldSso ^ lower than 

?urpl''.tfKste^u“^^^^^ peracrcbemgregardednso fair crop. TIic Jrmol jicld takenforthe 

In tbo hill tracts Aits paddv is sown oi 
prepared by felling tho jungle and burning 
are dibbled in the burnt surface. 


In the hiU tracte paddy is sown on ^imw cither ns a pnro crop or mixed with cotton, fil, etc. J'»ti»i*Brc 

ling it tn stiu, The only implement used is the “ clao ” with wbiicb the seeds 


years. 


!No manure is ever used in Jbum ’ cultivation and tho " Jhum " is abandoned after two or at th*e ino«.t three 

s. I 


is te<^cep'o'cn^±or1bne^^ ” grown on tbo jddes of hheeU and other low places in S\lbct wbcrcl tho water 

beginning of tto cold vvrathcr,Tasteriongf&es 

her ;^uuw^h\?c the^iclds wo’nr^n«»i '"inter paddy. Tho seed is «own in seedbeds in Oct<.bc»r->'oitia- 

p epared bj making "ails * and puddling. The seedlings are transplanted from the latter 
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Jraveiubarts tljo fltrtwcekin JaunBry. As the knl'on whicb Ihe e«n Sc i * 

^ msnurinff is ncces-ary. The crop is liarvcated in March ana April heforo the ffis 

-for purpose ci crop forccoste is 20 inaunasef dhan per sere nhich is the Lie L Sfw iriute S™®” * 

Sjlbct is the only district-in the Province irhich returns Ml nren under i?aro paddy ' 

' IMS wccptionally ftec from these pests. With regard to former venrs I have examhi!.?! ® proiinoo 

tScB and find that leports of insects damaging paddy in ifiOD. 1910 n«,i ?qi? 5 ! . 


bfflee and find thot leports 
places:— 

190!) Korth lalthlmpur 
' '1910 Karimganj, Sylhet 

„ Manlribaaar, ,, , 

„ Toapur, Darrang 
„ Barlelcha, Sylhet 
„ Hhasi Mills • 

• ,, Gantipnr, Goalpata - 

1911 Sylhet . . 

„ Habiganj, Sylhot 


■were received from the following 


Stem, borers. 


Somi-aqnatio rice catctpillat. 
Stem borers. 

Paintaphih. 

Crickets. 

Stem heroes. 


The Enfomolopcal pollcrtor. Eastern Bengal and Assam, was in each case sent ti the spat to investigate. For stem 

'hirers ho adiised burning tbe stubble and ploughing np the land immediately afterwards with tho obiMt of distroviiiw 

theMkrnate larne and pn^; and for fftc semi-acqmtio rice cafarpillar he wlviscd letting the water out of 
,-the «««■<. He identified the " Pnintephih (IOmI name) pest of the Khasi Hills os « Phrygancidal Ifcuroptcra,” a ilv 
the lan-a of which is contained in a hard shell-likc case. Pot this pest ho advised ktting the water out of the fields, and 
also light traps to distory the mature insect}, “ wua, uuu. 

, As fa uhat extent and with what Success the cnlKsnfars applied these preventive and remedial measures I am unable 
te say, not being in charge of this portion of the Province at the time. 

- . With regard to diiMscs caused by fungi the only record traceable is of a ^seasc called "Khardbata " reported from 
•the Goalpnra district. Tlic cause of this disease is rather obscure and is variously asoiibed to a fungus aud to " accumu- 
lation of organic odds in tho soil. From the records which I have boon able to consult it appears to be very similar to 
the " Ufra ” disease now hang invesbgated in South-East Bengal. It is recorded that one Babu LaUt Mohan Butt of 
Dhnhri used a dressing of " Hide salt' with great success on some paddy olEcctcd with this disease in 1910. 

Tho above account is very incomplete, but owing fa tho dlsmption of tho Agricnltutal Dopartmont of Eastern 
Bengal and Assam last year tho records arc ditticulb to trace. 

' At present we hove no Entomological nssktnnt in Assam, but n man is nndor training at Pu-a, and if suitable, will 
• 'be appointed fa the post nest Hovemher. One of his fwat duties u ill bo to make a survey of the insect pests of the 
paddy crop. 

Operations for the improeement of paddy eultiralion. — ^Manurial experiment} wore carried out at Dacca by the 
Eastern Bengal and Assam Agricultural Departincut uliicli proved raw boncmenl to bo a very valuable maonro for 
-transplanted u inter paddy, and demonstrations wore forlbwith carried out on cultivnfar)' holdings u 1th good re,ult} in 

1911 and 1912. In 1909, the Economic Bofanist, Eastern Bengal and Assam commenced o survey of varieties of 
and u inter paddy in Eastern Bengal and Assam, with the object of Uolatiiig superior vnriolioi. This work is being 
carried out at Dacca Farm which has now no connection uitb Assam. However it is hoped that tho results of tho 
Economic Bufani<t'a uork will bo of use in Assam. 

’ Up to the present time very ilttlo work on rice has been done in Assam proper owing to the lack of a suitable 
experiment station. This want, however, will be supplied ihU year with the opening d an experiment station in Sylhet 
-di-trict. 

In 1903 boncmcid ns n mnnuic for paddy was tried in scrvoral centres in the Eba-l and Jaintia Hills district with 
such success that annually since then demonstrations Imre been carried out on onltivnfars’ iioldings tbronghont the 
diilrirt. As a resnit of tuoic demonstroUons the demand for boncmc.al is increasing rapidly, and this year wo bare made 
arrangement} for a supply of 16 tons for sale to oultix-atars in this di-t'ict. The liill cultivators are so convinced of the 
efficacy of boncmenl that they ore even willing to pay “fancy” prices for it, tho price ddivored la the Dopfll at 
Jowai this year bring H3-2 per maund. In order fa obviate the heavy freight chargoi from Calcutta fa the bills w o are 
about to erect a smaU bonccrushing plant at Shillong, ond noivi year wc hope fa supplj' boucmcal at about S3 per 
mannd on the spot. It is anticipated that when tho price is reduced tho demand will bo greatly increased. 

Tory little has been done with rice hitherto in the ploins of Assam, but this year, on the strength of the results 
obtained at Dacca, where the condition of tho soil is vary similar to th.it in Assam, bath soils being very dofleiont in 
phombatos, wo luwo commenced a sorim of manorial trials in tho districts of Sylhet, Kamrup and Sibsagar, representing 
tho Surma Valley, Lower Asiom Valloy and Upper A.ssom Valley, rospectivdy. The trials are bring carried out at ton 
centre;, in c,aob dlstriot, thoro being five plots, each npprovimatdy one biylta in area in each centre. One xdot rccrivcs a 
drc9<ing of three mannek of boncmcai per ncro ond another three maunds of flour phosphate per acre, the other ^ three 
.plots bring controls. The flour pbospliato is a raw mineral phospliato cont lining obont tho same amount of tricnldc 
phosphate as rasvi boncmenl. In Enmenp and Sylhet tho trials nro being made on "Do Fasl” land, i.c., land anniinlly 
carrying a crop of Jms foBowed by transplanted winter paddy ; and in Sib, agar on "Kk Fasl ” land, since tho usuiil 
practice there is to take only one crop. 

A similar scries of trials is also being mndo this yc-nr in tho Khari and Jaintia Hills, in order to test tho value of 
flour piiOspbatc as against bonemcil. Should tho supply of bones bo insuffioiout to meet tho increasing demand, wo shall 
be able to fall back on flour pbOsXihate, provided tbo rmults arc satisfictory. 

IVitb regard to future work. — {aj A survey of varictios of all clnssoi of paddy, Ans, Aman, Sail and Soro should 
bo made tract by tract, as a basis for improvomont by selection and possibly crossbroodiug. 

Manurial oxporiment should bo carried out to detormiue tbo most economical method of manuring^ .An#, and 
transplanted paddy especially j (broadcastod Aman nud Soro being grown on heavily flooded tracts, manuring is of minor 
rimporianco to improsemont of varietio}). 

C ej Tho wholo question of tho most economical number of seedlings transplanted per unit area requires to bo 
worked out, and in connection with tbb tho effect of early and Into transplanting and tbo seed rate in tho seed bed on 
the tillering and producing pow'cr of tbo seedlings should lie studied. 

fd^ Preparation of the land for transplanted winter paddy by puddling should bo invc'-tigotcd with re^rd to tho 
effect on tho succeeding dry land crop on " Do Fasl ” land. In this connection also the degree of puddle to which tho 
land should be brought to obtain tbo boit results with transplanted paddy should be considered. 

^On " Ek Fasl ” land which carries one crop of transplnnled winter paddy, tho effect of early versus late 
preliminary ploughing requires to bo w'orked out. I 

I possibilities of rotating winter paddy with jute or Aus paddyan tlio'^samo year on some of the biBbor land 

in upper Assam whoro tho water is under control and wbero now only ono crop of transplanted paddy is taKcn, 
should be considered. , 

- (f) Finally, the wbolo question of tho nutrition of wet land paddy requires investigation. If this wore thoroughly 
ithremod oat,it would probably settle a good many doubtful points with regard to cultivation and manuring. 
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0£ tlio above ei\ beads " a ” will bo taben up in twa distucti by Di«tact Apncntturnl Officers who will be appainti>d 
shortly. A complete sum-cv will have ts be postponed nnta the nppomhncnfc an EMiiomio Botenirt for the ptortnee j ' 

meanwhile a collection of Tatictios will bo made on the noir Evpcnmcnt Station in SylUct ns a hosw for fnrtJicr work. 

- - - - «.iYTn vionnnmift otiitsmst. Iteniral. JU this works “h" «n'* n^>i. 

*6” will be'' 
I’ftlloj l)i>tiict3 ' 
■ nt present beyond the- 

scope of the Provindnl Deportment. 



23UEm. 

(The Diuectoh. of Aouicdmtoe.) 

I have the honour to forward a statement of the problems in coimection with rice wbicb arc being’ inreoSgated by 
.the Agricnitnml Department of this Prortncc. 


AgrietiUttrah 

(1) Experiments are being conducted both nt Hmnwbi and ^Inudalay to test the cifcci of certain artificial and green 
manures, as also that of drainage and of diiferont methods of cultivation. 

(2) Sewing and transplanting experiments for the purpose of discovering the most economical methods ore also in 
progress at both stations. 

(3) A study of machinery in connection with the crop is jn progress nt hTandniny and will be commenced at 
ITmawbi as soon as the buildings have been erected. 

Boianical. 

(1) Surreys of the principal varieties of paddios grown in both parts of the Prortneo have been begun nt both 
ations. The object is ta obtain from the dUtrimis and maintain in pure cnltares n colicction of nil the rices in the 
rovince that seem most suitable for the present requirements of tho rice indnstry. A considcinble number of varieties 
ccoivcd la.t > car from Japan, Java and Siam are ahio included in the list, bat 'mo^t of the lattcrlbelong -ta t) pos nnsnited, 
or tho Burma trade. 

(2) Intia-varietal selection is being carried on at bath stations for nniformity of grain colour, form and yield. At 
Hmawbl six principal typa aero cboicu last year and about 100 single ear cultures were isolated from each. These 
arc being groan in separate rows dating the present year and selection for yield will be made from the beaviist yielding 
TOWS. The selection stUI be made from _ycar to year and srill form n pormanont part of^tbo routine work of tbo 
station. 

(3) As a precautionary mcasnro to ensuro purity of chltarcs cross-pollination tests bavo been devised nt both 
sbitiens. Iinst year's teats nt Hmnwbi bad special rcforonco to grain colour. Bed colorafion of tho husked grain is one of 
the most serious defects of Burma rice and its eantinuanco in the crop has been found to depend to some extent on the 
innhility of cultivotori to reject grains whioh have arisen from flowers cross-pollinated in the year of eclcction. rroui 
last year’s results tho amount of cross-poUination would oppear to bo loss than S per rent, but'a continuance of the ssork 
is necessary to obtain more reliable mean figures. 


Chemical. 

The work on rice carried oat by the Agricultuml Chemist embraces-^ 

(1) Pot and plot cultnres at Slandaiaj . > 

(2) Plot onltnrcs at 6 outstatious Qncluding Hmawhi). 

(3) Analysis of crops. 

The questions nnder investigation may bo summarised ns follows : — ' 

Tho effect of manuns, soU«, watering and olimato upon the ripening yidd quality, composition ond prodnetiritv of 
some paddy varietifei. 

The questions of yield and of varietal distinctions arc only considered in o few eases. 

The work is not yet sufficiently Advanced to permit differentiation between more important and le,s important 
qne>tions. ' 


Insect and Jimgtts pests. 

Insect attack in Lower Burma is of three kinds. 

impoiSnce“^^”® is emerging from the sheathing leaf. This is not of much 

wholly or partly rendering tho car dthor wholly or partly sterile. This attact 
known locally ns" gwn-bo' w often serious and is being investigated at both stations. ^ “ 

common n,“« S^boV ®»t”PiU»r bores up the stem. This usually ends in tho death of tho plant bat it is not so 
ast }w!r™ 'liscases of importance or which cause serious loss. Some TiUetia were found by Dr. Butle- 
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n,, ^ ice area to the cultivated area and the total area' oj 

„02.0S /. im-is. 


Teat 

(By profes- 
sional 
sntToy.) , 
Total area in 
acres. 

Coltirnted 
area in 
aores. 

Area under 
noo in 
acres. 

percent- | 
ago of ncc' 
area to 
cnltlTatcdj 
area 

Percent- 
age of 
riooaroa 
to total 
area. 

Behabks 

1 

- ' '"“l 

2 

3 

4 

5 

C 

7 





1902.03 

1903 04 

1904-05 

1903-00 

1000-07 

1907-08 

1908 09 

1909- 10 

1910- 11 
®1M2 


1902-03-) 
to J 
1900 073 

1907-08 

19084(0 

190910 

1910- 11 

1911- 12 


1902 03 

1903 04 

1904 05 
1905-00 
1900-07 
1907-08 
19084)9 

1909- 10 

1910- 11 

1911- 12 


1902 03 
1903-04 

1904 05 

1905 00 
1900 07 
1907-08 
1908 09 

1909- 10 

1910- 11 

1911- 12 


100,192,331 1 
100.377,749 
100,410,018 
99,at7,12G 
99,250,045 
47 , 3782*!2 
49,508.082 
49.507,713 
49,«0.444 
49,040,444 


BENQAIi. 

37,893,029 
35,770,948 


51.301,727 
00,135,808 
52,008,188 
12,231,740 
51.000,433 
24 492,500 
23.835,248 
24918,110 
21,560.778 
24 931,100 


38,921,157 

38,.mi00 

37,289,(81 

20 053.509 

19725,800 

21,078,870 

20,90'(/438 

20,900.900 


BIHAH AND OBI 83 A 


53,252,540 

53,401,119 

63,420.230 

63,172.970 

53,172.976 


06,008,012 

66.511,410 

05,322,151 

00,301,596 

08,704.010 

08,869,034 

08.826.104 

68.841.105 
68.272,714 
08,275,839 


57.324.187 

57.182,701 

67.160.019 

57,188,004 

57,200 113 

61,189,858 

01 180,988 

014202,639 

01,223,743 

014255,052 


25,495,800 

28,475,000 

27.131,700 

5X7,511,090 

27.550,300 


85,397,590 | 
35,711,023 
55,905,891 
34,094,086 I 
30,666,179 
33,104,452 
35,888,640 j 
36,594,600 1 
30,250,030 I 
35,590,711 

PUAJftB. 

22,705,117 
24,911,510 
23,217.955 
24,11:^119 
254)00,499 
21.801,075 
25,821,102 
254)93,401 
24.808,111 
22,257.053 


73 7 

37 8 ' 

713 

85 6 

73 S 

387 

73 3 

383 

730 

37 B J 

818 

413 

827 

397 

345 

42 5 

858 

42 2 

84 0 

L. 

42-2 

1 1 

t«P 

Cl 

o 

31*7 

) 021 

272 

669 

33*4 

D 045 

333 

0 630 

S 

320 

(2 197 

104 

13 170 

90 

14 19 7 

10 8 

63 20 3 

10 0 

90 211 

112 

5-4 210 

101 

18 10 4 

85 

>18 16 7 

88 

103 166 

88 

712 17 6 

77 


These flentes in- 
olnile the t-m vmoh 
■ iiotv forms the pro- 
vleco (*f Bibs- anil 
OriesB. 


FiBures JncludeJ 
under Bengal 


005,895 

087,620 

573.727 

493,062 

720,688 

695,837 

720.476 

799,094 

712,843 

513,731 


20 

07 

24 

20 

28 

32 

28 

31 

28 

23 


10 

1-2 

10 

■8 

l-O 

11 

1*1 

1-3 

T1 

■8 
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Statement showing the propo, fion af rice area to the euHivated area aJ fin fnfni 
provinces during 1902-03 to /5/WS-~oontijmea ^ ^ ^ 


t r 

V 

r^nr. 

i 

Total nroa 
in AcreB« 

1 . 

Cnltivatod 

nroain 

acres. 

Area nudor 
ricb in 
ttorcB. 

i 

PoToont- 

age of rioo 
area to 
onltivated 
nroa. 

6 

Pcrocnl- 
ago of lies 
area to 
totol 
area. 

Bsuabks. 

' 1 • 

2 

3 

i 

C 

I 

7 


WORTH-WEST EROHriER PROVIHOE. 


jfiOB OS . • • • 

8.401,071 

looo'ot 

8.498,905 

JlOl-OS .... 

8.4C4,]3.'» 

1005 0C . , . . 

8,449,849 

1P05*07 , . • ■ 

8,491,788 

1C07-08 .... 

8,493,121 

i90S*00 . - . - 

8,574 443 

1909 10 . ' • • 

8,674,840 

1910-11 . . * . 

6671,037 

JDII-IS • . • • 

1 

8,574,452 

1003^)5 * • * • 

73,780,033 

]0O3^4 « • • • 

73,841,981 

30(^i*05 ■ « • • 

74,116,024 

1505^ , . 4 . 

71,230,19.'» 

J906*O7 • 4 • 

71,a80,U)3 

m7-08 

78.081,007 

1005-W • 4 • 

78,511,608 

lfi09"10 * 4 % I* 

78,091,222 

1010-11 

78,870,670 

30lM!i , 4.4 

76,830,729 


2,024.784 

^ 25,630 

12 

•3 

3,3;8.015 

32.759 

1-4 

3 

2,01R,378 

28,803 

14 

3 

2,197,107 

29 017 

1-3 

3 

2,110.939 

29967 

1-2 

3 

2,195,614 

29,240 

IS 

•3 

2.438.ia7 

44,051 

1*8 

•5 

2,390,991 

40,774 

17 

■4 

2.411,195 

42,598 

1-7 

•5 

2,284 540 

47,181 

21 

•5 


BOMBAY. 


20,938,409 

2,228,682 

83 

•3 

37.80A9.3 

2.447,711 

89 

•3 

20547,409 

2,339,912 

88 

•3 

25,643,833 | 

2,520.103 

08 

•3 

1 

28.232031 

2,060,521 

9 1 

•3 

28,050,210 ' 

2,091,450 

90 

•3 

20,107,612 

3.765,755 

04 

•3 

29,108429 

2,9G0,6i2 

101 

•3 

19,4C3,737 

2,903,803 

101 

•3 

25,817.001 

2,770.090 

1‘07 

•3 


CENTRAL PROVHSrOBS AND BERAR. 


19024)3 

• 

» 

50,030,890 

22,9:7,213 

3,7o3,338 

103 

55 

-19034)1 

a • 

• 

59,160,860 

23.50.5.608 

3,611, All 

15 4 

6-1 

19014)5 

• * 

$ * 

59,103,235 

23,843,059 

4,017,630 

17 3 

08 

19054)0 

« • 

« « 

59,608.030 

24,336,aj3 

4,200.887 

17 2 

70 

19004)7 

« « 


01,611,101 

24,712,505 

1587A53 

17 3 

00 

19074)8 

f * 

• » 

01,601,151 

23,471.049 

4,408,835 

19-1 

00 

19034)9 

• • 

• • 

G4,C01,2aI 

24,017,178 

1,513,851 

18 9 

70 

1009-10 

• « 


(rl.232.4Sr. 

24,880,230 

4,837,602 

19 4 

75 

1910-11 

* • 


01,330,815 

21,928,301 

4,W8,3S8 

18 9 

73 

191M3 

* » 

« • 

0-4,817,541 

25,(20,300 

4,811,011 

10 2 

7 1 


MADRAS. 


19014)3 



• « 

O4,0r»l,79C 

20,853,735 

7,734,765 

28 7 

110 

19034)1 



' 

04,710,050 

20,073,974 

8,278,540 

30 6 

12 8 

19014)5 

• 


« • 

CO, 141,505 

25,525,078 

7,211,003 

28 2 

10 8 

190506 

* 


* « 

00,007,801 

20,411,306 

7,501,011 

28 0 

11-3 

ie0()4>7 

* 


* • 

67,471.033 

27,650,342 

8,043,383 

201 

ll’O 

19074)8 



• • 

87,155,887 

81,802 670 

10,013000 

ai'3 

121 

1906 09 

m 


■ • 

80.571,050 

33,755,804 

10,301,085 

30 5 

115 

1009-10 



• 4 

80,015,011 

32,217.294 

10,859,209 

321 

110 

1910-31 

% 


f * 

88,718,200 

35,754.790 

10,781,530 

310 

laS*! 

i0lM2 



* A 

80,072.012 

33,063,100 

10.260.401 

31- J 

115 
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It, uui „i. 

./ rt. f r.»i«o» it -r.'.? 1»0^» I” -cntmaci. 

■ Percent" ^ Pccont- j 

Total CnlUT«^ Ar«t "naer f Vo'''’| EEM*lrK8. 


riooin , ntoalo won to 

nores. caltiyatcd Total 

! nren. i urea. 



1902 - 03 

1903 - 01 
lM)l -05 
1903 -OG 
190 ( 5-07 
1007*08 
1908 00 
1009-10 
lOIO'-U 
1911 - 2 


ajmer-merwaha. 


933,052 

316,539 

, 939,700 

337,411 

. j 0 ( 50,505 

327,570 

. 1 060 , 5(53 

187,493 

. 071,226 

3 tC.E 61 

. 1 , 651,1585 

356,627 

. l.r. 91.700 

420.748 

. 1 , 770,021 

418,163 

. 1 . 770,921 

878 , VSI 

. 1 , 770,931 

220.175 


170 

9-5 

553 

•I 

275 

0*8 

171 

( 1 9 

S 49 

07 

618 

•1 

1,018 

•3 

1,261 

•8 

42 S 

•1 

ISO 

02 


1902 - 03 
190301 
19 H -05 
190 o "06 
1900-07 
1007-03 

1903 - 09 
1009-10 

1910 - 11 

1911 - 12 


PEBQAWA MANPEB ICBNTRAR INDIA), 


38,871 

7.218 

51 

“7 

3 S .671 

7 ,SS 5 

C 9 

■9 

3 P ,671 

7,641 

89 

11 

38,871 

7.623 

01 

1-0 

31,333 

6,900 

8 S 

i-e 

31 .SS 1 

6,679 

02 

13 

31.883 

6,769 

59 

18 

3 I, 3 S 3 

7,052 

85 

1*2 ] 

31,383 

7.116 

63 

1*2 

t 

34,382 

7,188 

137 

18 



ABBAAT 


19024)3 



. 


18 , 603,073 

5 , 073,396 

3 , 991,901 . 

1 

78 -S 

J 

21 2 

1903-04 





18 , 492,149 

4 , 917,217 

3 , 960,020 

806 

21*4 

1901-05 





18 , 416.693 

4 , 063.920 

1 

3 , 961,616 ' 

79 « 

21*5 

1905-06 





18 , 487,614 

4 , 822 , IfO 

3 , 603,253 

788 

20*5 

1906-07 





22 , 020,101 

1 , 389,313 

3 , 130,813 

71*1 

14-9 

1007-03 





30 , 021,743 

5 , 113,336 

4 , 062,819 

791 

135 

1908-09 



• 


31 , 305.674 

5 , 416,389 

4 , 815,730 

80 3 

13 ? 

1909 10 



• 


31 , 305,574 

5 , 582,276 

4 , 482.507 1 

803 

14*3 

1010-11 




• 

31 , 305,571 

5 , 560,511 

4 , 406,116 1 

TO-a 

110 

1911-12 




• 

31 , 305,674 

5 , 711,608 

4 . 616,107 

80 S 

) 4-7 


r 

’ \Sla/emHi showing the proporlion of 1U rice area to the o„l, • , , 
ihc provinces duiing 1908-08 to 1911-79 


Yiar. 


iSfCOS 

lP03-ftt 

10{it4>5 

I90S-(XJ 

J90C-P? 

1S07-0S 

1D09-W 

lOOMO 

IPlO-lf 

iaiM 2 


urea 


Total B»oa 
in noroa. 


Jfll,(i27,G16 

JOt,019,392 

lot 00 .*:, ill 
Jli,(>53,St3 
112967/08 
tl3.90l,33'5 
1 11.009,292 
103,793 095 
108,709,112 ; 


OttltiTttted 
nrea in 
aotea. 


4joa nudor 

rioo in 
acres. 

Poioont- ^ Pewont- 
'’J**=oa5oofrioo 

cnffiSal “Ort 

1 area. 

1 

4 

- J 

9 j 6 


BtTBKA. 
11,400,002 
Hj,OGG.S07 j 
72 , 555,018 
12,* 99.208 


12575,171 

12.813.303 

13052,570 

ll.Ki7.8i5 

13 / 09 / 2 ;, 

in.o-’o/io 


8,333,020 

8,078,502 

9/05,097 

9,3R3/01 

9,307,078 

9,100.952 

9.793/31 

10,030,203 

10.010,557 

9.801,201 


730 
513 
73 7 
71-8 

710 
73 2 
71-7 
71? 
75 2 

711 


81 
8<3 
89 
89 
81 
8.3 
80 
88 
0 2 
O'O 


Kokauks. 


INDIA, 


, 100143 

i 9 ii-o:< 
I 9054 H: 
1 W 07 
1907 08 
190843 
1003-10 
1910-11 
101 M3 


. 554 , 052,919 

205 £39/50 

' 71,W'VrW 

319 

12 9 

. «-i,S»l,7,tfl 

205/7.1095 

1 

1 6'>.79C.»,5I 

33-1 

125 

SlS.O/l.a.’O 

207,720 001 

78 52,.?^.R 

35*1 

18 J 

v60.f>l)9,29« 

l.*07,6<,3.7« 

W IHWR 

35-1 

13 2 

5^3," 10,78.3 

SH.nio/io 

73.511,118 

31-3 

12-6 

619.456,181 

210,081/11 

75.9-0,1/3 

36 3 

12 3 

C13. 135,291 

215.039 011 

73,f.O 

331 

11-7 

<!2»,.r.8,7H 

232911/17 


35 3 

12 C 

518,591,099 

223,061,001 

78.521/91 

35 2 

127 

018,005,933 

■ 

2!598r,«'A.t 

70,<>Ai^s7 

35 5 

12 1 
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III 


amtuni erj,<>rt^ of neofrom provinces 190^-03 h mi-12. 



Qnimtily exported 

(mowU.)- 


Hi MJLnKfi. 


lW)2-05 . 
1803-04 . 

1894-05 . 

18 b 54)6 • 

18PG-07 . 

1007-0S . 

1PO‘«-09 . 
lOOO-tO . 
1810-11 . 
1011-lSS . 

100^03 . 

1803-04 . 

lS<M-05 . 

1905418 . 

1808- 07 . 

1807-09 . 
180S09 . 

1809- 10 . 

1910- 11 . 

1911- ia . 

1901-01 . 

1903-04 . 

1901 05 . 

1805-06 , 

1906 07 . 
1937-03 . 

1918-09 . 

WOO-IO 
1910 11 
1911-12 

1902-03 

150304 

1904-05 

180S-06 

1908-07 

1907-0S 

903-09 

190910 

1010-11 

1911-12 


.1 


Then fiRiiMs tepeosonl neo not in tlio ImA ns Will m 
tico flour exported . 


Tlic^o figure? t«P*6»ont rico not in tte Imot. m tvoU «« 
tiee flour exported 


Bengal, 

6,047,310 
8,070,472 
8971.301 
4.786,694 
2,811,983 
3,102,438 
5,757,205 
7,601.853 
9 , 052(075 
Bombay^ 

1.280, B3 
l.ni).703 
1.111,635 
888,953 
1,391.379 
1,4T2.495 
1,255,776 
1,514,847 
1,078603 
787.R18 

Madras. , 

3,831.191 TlieBo CipiTO* repre-onl nee not in Iko linslc n? -well «» 
rico flont otporled 

3 ^ 93.783 

9.4694»49 

1,520 413 

3.564.fi:0 

4611^31 

3637,920 

2.120,«<»4 

2475,369 

2^R«,P55 

Btirna. 

36819,371 
33 : 55.435 
S7.G32.4S4 
5l,S5|,«94 
23203951 
29,146,711 
31,766,553 
29,351,763 
?G 615,463 
38,483015 


nie?o CgurDB repre»enl rico not in tfio hn?V. iie wll m 
rice flour exported. 


Po-iluefo — Ot tlia conntrien ol export Strut* Settlement, Ceylon. GirmnnT, Jorn, llollund, AoBlriB-HnngurT, Vuitcd 
Kini;doin, -Irpan, TnrVey (ABiutic) and Uauiitins cotno foromo<>t. 



SMmenf shoiohg ihe arra, oi,tlvrn and ettpoU afncv dnrl, 


ng J 902-03 U J 911 -J 2 , 


ExpOBTb. 


Atoo under {Outturn of cleaned ' 

, rite 

(«»»»). (moM.). 


Ksm»rJcs. 


7i,cs3.rnc 


} CO, 596, C51 


■ <«) 451,962 T 

469484,600< (|i) 47,033,187 I 

- W 7,421 J 


18.89,62,506 ® ‘ ®® ‘1 ‘•1* e !• uak. 


W „ not in the 
nusfc. 

(e) Flour. 


■ («) 660,565 

139.280, 70oJ (i) 44.4 ji,186 I 19 . 09 . 49,2 

. 3,327 J 


ISOt-OS . 


. ! M ft 


73625888 


I" («) C13.075 


448,461.100^ (6) 48,873,297 ' , 9 . 60 . 01.232 

I Ir) 2,529 J 


1905 06 . 


73,400,528 


' («) 828,715 

433,138.:m (6) 42,208, *73 . 18,63,81, 

(f) 4.591 J 


1906-07 . . . 73,641,118 


■ {«) 665,132 ■] 

427,743.800. (5) 38.053,973 I 18,52.05,096 

. (') 0,165 J 


1907-03 , . .j 75.930,082 

I 

I 


ra 800,530 


1900-10 


WOO, 042 


1910-11 . . 


78,521,391 



- 1911-12 


70 030,887 


(a) 

fS1,l68 

(« 

37,700,155 

*cl 

3,472 

( 0 ) 

577,099 

(9) 

29,073,771 

(f) 

3,900 

(«) 

809,010 

(9) 

38,891,371 

W 

3,722 

(«) 

693,891 

(9) 

17,302,837 

(0 

6,869 

(«) 

1.105,268 

(6) 51,872,169 

(r) 

2,788 


23 23,52,055 
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APPEKDIX-IS. 


0 ) 

Subject IX.— Note on Agricultural Education.'*' 

(J. Maciceitka M.A.» l.C.S., AQKi(n*i.TURU. AmisnR to the GovniiNMEN'T or India.) 

9 * 

7 . — Historical. 

1. In the Fifth Quinqnennint Ro\ic« of thePiORro?' ef Edncjlion in 1'>02-OT, dcniinj; wiih 

Agricnltnrnl Pdiipntion, the Dhector Genoinl of Uduention wiolo! 

"537. A .t .h" W 

TIitprefiOTeW.lorr'if A(frlOTl«»nilr>IiiMliij»inIniliJ. of the Ith Qiuuqitenni.'il ttotjen of the 

I’roRress of Education in India, From 
these parjcMohs it mil he seen that althougli iniieh .an'cioits ran<>i(leiation hwl hecii 
Riven to the subject .ind aHhongh there noio in the je.ii 1001 fi\e inslitutions m Indii 
at uhicli theoretieal and pr.utical mstiuetion in apnciiHiiro ivas imnarted, Mio results 
vhich nil to Uiat time had liein aihieied neio in-iommeiiMiinto mtli the time, lubimr 
.and money nhieh liatl been devoted to the subject; and it nns considered that tliir 
lesnll nns due chiefly to the fact th.al the ARncuUnml Colleges and Schools nwo 
regarded pumarily as an avenue to ftoveiilmenl sorxiu'. and the tiainiiiR ofTered ot 
th“Tn had not be*on taken ndiantaRC of to an.\ material e\lent by those who nould ' 
turn their instniclion to practical nctoiint m private kiiminc and eslalo mannRemom 
Having regard to these facts, the Goioiiimenl of India, in addressiiiR Local Goveinmunts 
on the subject of the Proceedings of the Hclncational Confeipnce convened at Simla in 
1901, e\prc&sed ii doubt nliettiei there iins any need in India for ndtaneed theoietical 
instruction in ngricnltnro and nholher it noiild not suflice if practical knonledgo ivcre 
supplemented bj a merely elnmentaiy ncqueintance oath such nihjects as Botany and 
Ciiemistiy. Ihcy also leinaiked that it si'enied_ open to question tvhciher the studs 
of agncuitui" need be cncouraRcd by the aOihatioii ot Ibo ARiiciiltnral Colleges to the 
lInivor.sitios and the offer of degrees, and ivlictlier in some cases the attention svhirii 
np to that time had been deioted to Inglici ngi icnllural^ education might not profitaMy 
he diverted to elementao scmnculor inalriietion in agrienltuic.’* 


2. In the same year, IPOl, an^mpetus had been given lo the development of ARiienllural Scienro 
in India by iJio nimointmcnt of an Inspeelor-Oeneral of AKrienlltiriJ aided by a_ ni'clens at iff of 
scientiflc experts fn 190.1, Mr. ITenrv I’hij'ps made the donation vihirh ivsnlted in the crystallisa- 
tion of the proposal to establish a fultv equipjied lesenrch Tiabcralorj for this nmlens staff and the 
absorption in this project of the Bencnl Covcrnmenl’s original piojiossls foi an Agncnitural Research 
Station and ovperimontal Farm at rnsa 

Tlie policy ot tho Government of India as tegards iiRricnltural education at that time is csprvssed 
in a Resolution d.ited tho 29th Fehrnnty 1901, ns follouv— • 

'*13 An Agiicultnral College is leqnncd at Puss, not only in order to provide for fhn Deeds 
of Bengal, Imt also to serve os a model for and raise the atandanl of Agricnltninl 
Colleges in othei prov lines and to provide for a more comjileto and cl^ieat ngnrnltumJ 
education than is now jiossiWe in any of the existing iiistitntioni TJio pnivision for 
agiieultural odneation in fndia outside Bengil is at present ns followa!— In Bomliay and 
Aiadias there nre Colleges .it Poona and Ssulnpet, where the slndcnts pass throngli .a 
three years’ course In the rnilcd Piovnues there is a school at Cawnporc vvilli a 
two years' course espeviilly intended for the training of lanuitiiorf, in which direction 
It has done and is doing very goml vvoiK, In Nagpur there is also n ichool with a two 
years’ course, and special inaDgcments nre made there for .a vernacular class for sous 
of landowiicis and the like A gowl piactical edntstion is Riven there, and a promising 
student is yearly '■ent t<i Ponm lo finish Ins education, with promise of nn appointment 
if Ins piogrcss is sntisfaciorj The Snihijiet College is under the Ednntion Depart ment. 
as IS the one at Pooni, though to ti less extent llie C.vwniKiro and Nnppnr schools are 
under the AgruiiUnral Deiivitment In all these inslilntioiis the cdnration is given in 
RiirIi'Ii snd st jirescnt this vs unavoidable ni all 1ml the most elementary classes, owing 
to the want of advanced text hooks in the v'cnaciihr. In the Pnnj.aU and Burma 
there is at present no .tgncuUural {School or College 


’14 At none of these institutions, however, arc there nirangements for a complete aptrieultnral 
edncstioii Varilities .sir r^uiicd for lietter pradie.sl training than it liss been found 
nossihlo to give at Poom or Snidapet, nnd these it is hoped to find at Puss vvilh its 
largo farm ami strong teaching staff At the same time, provision is necossmy for the 
extension nnd completion of the wluention .leqnired in jirovincial schools or colleges 
A till ce_ y cars’ course inav possibly, espeeinllv if supplemented by pinctical work, afford 
a snlljciently good qnnliflcation for men whose life is not to he deioted to si,cri.ii 
D?ricultur.il work, but it is ncoessaiv also to provide for the tnining of the leaehor- of 
the future, and of the speonhsls in the various hratiches of science connected with 
agricitllniv whom it is at pirsent found neressary to import from Enrope 5?iinie 
organisation m which the men required for these purposes may he trained in India 
Itself is essential, if the scheme of agricultural education is ever to he pbired on :i 
broader basis and made rcallv ofiiricnt Tlie necessity fos such an oduc.ation is constnnfiv 
bcroming more apparent hut progress must begin at the top and spread downwards 
i" “'f 's possildo, it is iiecessaiy that natives of the 

English who will provide the text hooks for general n«e. It 
IS admitted^ that for the prodnctinn of n satisfnetoiy text Imok even of nn elementary 
cl.aractcr, in yny subject, a high degree of training is requisite, nnd in scientific 

.Iroininc ia m present possible only in English, 
of* ’'*** English, with a view to the 

^MsiWo i^ the future ”***^*' ngricullnrnl education in the yernncnlar 


adopted*’ VofficiarantTori^^ '"“O’- ^ «B«>rting viewl 


d^sq. 
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Ills. Savinc regard to tlio present condition ot agrioultnrol edumiinn {+ {= x* » • xt 
' first fjaco that the Collogo should bo organised in such a mannnr Jl*® 

education of iho class of youtlis wlio at |»rosent attend tho provinoivf *^*® 

It mnst begin ivhoro.tiioso schools hogfn. so as to prS 
, agricultural s^odl exists. The second essential is tlfat the Coll^'^{ln?iii**' wbwh no 
' tho. carrying; on of the training of >pnpilB beyond tho stogo at wideb 

' promoial sdiools or collogos, and that tho eourso should bo suffim^SnS J i ? 

. a thorou^ education to thoso ivho wish to qualife for ostonded to give 

work or for posts requiring special sciontifio attainments, ^ *®®®‘*rship8, or for research 

Id. For tills purpose it is proposed that the complete course of instrnctiA^ u 

bo one of fire years. Tho general educational stnXrd 

bo tho School l^innl or tho Entrance Examination. Those would 

on elementary education with some practical work to qualifv for tb^ wf require 
revonuotservloo, would go through a two years' ooursK Ve ifl^ 

'would correspond with students ^o in tho oidinaw col eces W a*'?^ 

Examination. Tiio third year's eourso would brin^hrSt to nn 'A.rts 

^ren at Poona and Saidipob, in so far ns lon^f of time to ctoc^^^^^^ "7 

to a high point ns regards e&oiancy. This tliroo yonr^ ctmrso^fwWni. 
four years in tho case of thoso who did not stttilff 4o S 
would complete the .education of tho majority of 4o studSto, and ivto AmSponl 
in a gcnornl nay uith tho B.A. course in ordinary colloces At +b;« * 

proceeding with thoir education would bo oncourotod to mecialiM in toT®brn«pb fnr 
, wliich thoy sooraed practically adapted such as EntomoloCT Oliomtonl 

and tho like. Some students also/it is expected, Xdd rSain at the 7 

still further nroustom ilipmsclres to practical work, with a view to qSwtytoE 
management of pttntes, either of Government or of private persons witWi? 
of engaging in hirfior so outific work It to porhS^on tfq^’eS Sijfe 
school ifi sttccossfiil the students who have come for a two veers’ ecmrB«Xn 
onslv bo trainod togollicr with thoso who have come ^tt/toe inSon of uSdo^X 
the three years or the comploto course* Tlio former cl.ass will consist of men qualifying 
for minor appointments, or , aiming only at a practicartraining in thrclemonto J 
ngncnltiiro, and their association with stndonfs who havo hicher aims mnv tend to 
retai^d the progress of the latter. But it is. tlio Govornmont of India ffi cr«m.eceiS 
at this stogo to consider tho question of having n sopnrato two years’ course especially 
ni1apt«l for elementaiy practical work, and apart from tho gonornl collogo course; and 
in this and other respects, matters of detail must bo left for arrangement as the 
Institution devolopos. 


"17. It uill bo open- to provinces other than Bengal to send students to tho school cither 
for tlio whole course, or (with the consent of tho Govornmont of India) after completing 
or partly comploting their training in tho Provincial Collogo. Tnstniotion at provincial 
iiistituUons W'oiild bo necepted in tho plnco of that given nt Piisn np to any point to 
which it WAS found to bo efficient; that to to snv. tlio existing provincial institutions 
ivoulfl, on tho analogy of tho IJmvorsities, be nfiibniod upto tbat point to which eaeli 
wn< considoipd to give n thoroughly practical IrainiuK. Tliis power of affiliation will, it 
may ho niitlcipatcd, onnhlo the Government of India to oxorciso over the provincial 
hclioots and colleges for ngrioitUnre an iiifliienco which can hardly ho othorwiso than 
benefioinl, and to gradually raise tho standard of olTioioncy, 

"19. Tlia detailed curriculum which tho College will embrace will ho more fully clahorated ty 
the Government of India in consultation with their .af 5 ricuHnr.al and cducntionnl advisors 
when tJie scheme is further advanced. So far ns it is nt present formulated it will 
include ; — 


' J. Agvicnllure (theory and piactico). 

2. Cliomistry (inorganic, organic and aptricnlturnl). 

3. Syciomntic Oryptoganiie Botany. 

‘ 4. AgiaenUiirnl Entomology. 

o. Geology, as applied to ngrioiilturo. 

0. Elementary Pliysics and Mcclianic,s in their npplicati’on to ngriouUuro. 


Tlio practical side of the training will include : — 

1. Vcleriuavy Science, so far ax required by ntyienltiiristB, 

2. Tinnd Sun'oy and Mensuration. 

3. P.rrm ninnogomont (practical), farm accounts and allied subjects. 

"19. The Government of India turn now to the qiiostipn iViSd*nna°to 

siifficient demand for tho oducalionnl facilities which ib ” ""9 

what dirertiona thoy may bo expected to bo of boncfit to tho public 
private landowners m tho country. Iliero is, they conM^oji aftoyUier 

the classes of the first thioo yenis’ conrso will bo well ^'1®^ with 

from the lower class who join only for a two rears ® fuch 

education will bo rcmiirca to fill posts in «io IlwnTtmont of Agrm^^^^^ 
as those of Assistant Pirootors, Bosenreh Experts, 

Toaeheis and Afnnagors of Court of Wards and ISnourabercd Ettates If 
'■flrrivod nt on the varioufi experimental faring nj’o to fdrmfi in nil 

reasonable period, it wiU bo necessaiy to establish “ u/S 

parts of tho couniry; and Iho Pusa Institute will Provido the mon ^»o 

. of them, 'riio Government of India havo also on ?®XJLiTd.Sn iM 

‘ importnlieo of having n loavon of mou i«th an n£^^culturnl education m 

posts of the revenue seivico, and if the College nn^ wsftctwal clvaractor 

anticipated that considerable numbors o! pupils p „„pi, as that of 

of the instruction should piovido n hotter ®’®®8 .’"®" H firesont 

.the Tahsildar and tho liko, than does iho purely offering ndneo- 

nvailahlo. But it is not only Govornment sorvico J'f Fo? some Tonrs past, 



a demand for their sorvices may nriso iroin tno groi ... Oovernmont sorvico can 
do more to promote our objects tiian not at 

offer. It is possible, however, tlial S^.o eomo at this stage will, ns a 

first nttrnet very many students, and that those who como at h 
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rule, bo persons who have a practically assured prorooct of an ap])ominiont. 3?rorincial ' 
^TOraments will probably bo prepared to send tfie most promising mon from their 
own Agricultural CoUogos to take tho bigher course or to undergo a penod of practical 
trnininE at Pusa, giving thorn a scbolarsliip, and bolding out tlio expectation of an ' 
appoinrinent on their return if they are Well reported on. The Qovorninoiit of , 
MVMld cordially approve of such arrangements. It is moreover not ^ aU improbable 
that soholnrships may also be provided by private persons. Tho f^, however, that 
a comparatively small number of pupils may take up tho highest part of the ooam is 
an reason for making tJi© Institution an Imperial one, which students from 

all provinces may attend.” 


” 28. Circumstances have combined to afford an unusually favourable opnortuni^ of establish-' . 
ing an agricultural institution and farm in this country from which dofmito practical 
benefit may bo expected to arise. The Government cannot at present find teachers of 
agricultural subjects, nor can they obtain trained practical men to roaiiago experimental 
and demonstration farms, or to toko service with the Court of Wards or with tho 
Native States or with the largo lond-ownors in their own territorios. These requirements - 
they trust that tho Institute at Pusa will enable them to moot, wbilo at the samo 
time its trained staff and laboratories will proride facilities such ns have not hiihoiio , 
been availablo in tiiis countiy for tho application of higher science to_ those agricultural ' 
problems tlie importance of which to tho welfare of India and its people it is hardly 
possible to exaggerate.” 

3. This statement of policy is important because nlihough, with the great o^ansion of tho 
Agricultnral Department that took place in 1905, the functions of tho Pusa Institute ns regards' 
education were reduced to providing the two years' post-graduate course only^ tho throe years’ 
degree course being relegated entirely to the Provinces, in all of which tho establishment of colleges 
was then urged, no departure from the principles there laid down has since boon made. 

. Heading this Hosolntion in tho light of the nttitndo of .Govornmont in 1901, wo may conrludo 
that the Government of India woro still somewhat sceptical ns to tho demand or necessity for 
higher agricultural education for farmers or managers of estates, but contemplated a veiy largo 
dovploproent of “Agricultural Educ.ition in tho Ternncular” with the help of text books, and of 
ngriomtnrat investigation and demonstration work; for nil of which a large number of agrionltural 
graduates would be required, while for the writing of text books, for rosenreh and ns Professors of 
Agricultural Colleges, selected graduates would qniuify by a two years’ post-graduate study at Pusa. 

Considerable numbers of students would, however, it was suggested, bo ensured by making 
higher agricultural education an avenue to appointments in the higher posts of tho revenue service. 

4. This was in 1904. In Januay 1903, tho Government of India sent a despatch to tho Secretary 
of State for India in w'hioli tho following passage occurs : — 

“ Wo desire to place all tho chief Local Govommonts in funds to enable tliem to take oiTcctivo 
stops for the dovelopmont of agricultural experiment, resoaroh, demonstration and ' 
instruction. Circumstances with which you are alrojidy acquainted, prevented for many 
years any substantial progress in this direction. But wo boliovo you will readily agree 
with ns that, in a country so iaigoly agricultural as India, a Government which owns 
tho largest landed estate in the world should do far more than wo aro now doing for 
tho improvement of local ngrioulturo. Tiio ultimate aim which wo sot before ourselves 
is, tho establishment of an oxporimentnl farm in- each largo tract of country of which 
tho. agricultural conditions aro approximately homogonoous, _ to bo supplemented by 
numerous small demonstration farms, the orcation oi an Agriciiltnral College tenohing 
upto a three years’ course, in each of the larger provinces, and tho provision of, an 
export staff in connection with these colleges for purposes of research ns well as of 

• education.” 

6. In tho Financial Statement for 1905-06 an annonneomont was made that a anm of 20 lakhs 
bad been set aside for annual expenditure in India on tho improvement of ngricnltnro (including 
veterinary questions). 

Bio Inspccter-Gcnornl of Agriculturo and Inspector-General, Civil Veterinary Department, 
furnished tho Government of India with dotnilcd notes which woro foi-wnrdcd to Local Govornmeuts 
suggesting lines for the contemplated expansion. 

Tho suggestions for tho expansion of tho Provincial Agricultural Departments made in Mr. S1.v*b 
note, consisted, for our present purposes, of tlireo main items, tho boariiig of nU of wliidi on 
Agritultural Education will become apparent as wo proceed. 

Those .suggestions uore: — 

I. — ^Tho concentration under one Deputy Director of Agriculturo in each province of all ‘ the spo^- 
cial woik that must he done ns a foundation for all other research work, in relation to tho growth of 
crops, tho management of experimental, seed and demon str.stion farms, seed and phint distribution 
and tho like;’ and tho extension of research by the appointment of spccmlists to deal with various 
crops, as well as additimal Botanists, Entomologists and other specialists, Tho Deputy Director 
was to have an experimental form in each important representative tract, under a good qualified 
Indian Manager, 3 or 4 such farms being suggested for oach province. 

II. — The provision of a number of Provincial Agricultural Oollogos with a throe years’ course 
leadi^ up to Pusa — with reference to which Mr. Sly says "I am much impressed with tho danger 
that Piisa may bo diverted from its primary object as a Kescarcli Stetion into n Tcacliing Institution 
only. The demand for mon trained at tho College, both by tho provincial agricultural departments 
and private estates will ho so groat that it will bo swamped by the largo number of studonts.” ■ - 

III. — The establishment of a demonstration farm in oach unit of Hovonne Administration 
(Talisil, Taluk or Sub-Division). Mr. Sly contemplated a demonstration farm of from 10 to 60 acres 
in charge of Subordinate Agricultural Assistants on Bs. 60 to Bs. ?6, with a Travelling Inspector on 
Rs. 200—300 in charge of each group of, say, 10 farms, and snggosted two gronps each in Madras, 
tho Central Provinces, and Bengal and one each in Bombay, the Dnited Provinces, Punjab and Assam. 

6, While these suggestions wore under consideration by Local Governments, Mr. Sly made a 
tour through all tho provinces, and discussed the matter generally with the men on the spot, 
embodying tho result of those discussions in a Note, dated May 31st, 1905, in which ho says, 
referring to tlio throe principal items skeicliod above: — 

"I wish first to draw attention to a critioism of the proposals pnt forward in my Note, 
dated the 16th Januay 190.5, which was made by several of tho most competent 
antlioritics. It was pointed out that the adoption of my proposal would result in a 
largo Central Besenreh Station and Collogo, with a strong staff, to tho partial nogloit 
of tho outlying^ agricultural tracts. For these latter, I suggested (1) an experimental 
farm for each important agricultural tract in charge of a good native suhordinato and 
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oncli 

tlemanttt. mo picsont btairo, almost all'llio 

■ native stnfT nvailablo ib not stitncieiitiy gMtl _to manage Government forms ^vithout 
tonslont inspection, and buporvision fiom Euiopeau exports. Still less la the native 
staff competent to nndortalto the detailed im-estigatioii of tho agriculture of each 
tract. Under such conditions a single expert agricultmist cannot nndortalto the 
investigation of tlio ugiiculture of a oliolo province and tho siiporyibion of all its 
Goveinmont farms, The expert miiht ho iamihar nilh ovoiy detail of the agriculture 
of his charge; he must bo in clobo touch inth tlio agricultuiists; lie must control tho 
dislribnlion of suitable seed to each part; he. must bo able to lecommond and distubuto 
improved implemoiite; Jio must attend agnciutuial shows and tho moetines of tho 
ngiicultural associawons : ho must supei vase tho demonstration plots. Above all, ho 
'* must ho in closo touch witli cultiratois in order to giro thorn advice in response to thetr 
manj eUduirios. Poi- such work it is essential that tho cxpcri 

should havo a good knowlodgo or tlio local condiiioiis and, in case of nocessiiyi ^ould 
himself oxanimo iho holding of tho omiuiier or send a qualiQed native subordinate to 
leport upon tho local details. Caiefnl.attonUon to, and cncourogemcnt of, such enquiries 
' is one of tliq most hopeful iva-ys of mtiodncmg improvoraonts. It is one of the most 
important points of contact with the cultivators. For all those leasons, each important'- 
-pioi'inco ja too largo to bo worked by one export agiicultuiist. It must bo divided 
auto convenient circles with a Supqimloudont of Fnims (as I profoi to call him ii 
prefcrehco to the' title of Deputy Dirootqr of 'Agrimiltuio) in charge of each. This ii 


preference 1.0 wm jyuuutvj ui ngriDuimio; in cnarge 01 eacn. uiis is 

so impoitaiit that I look upon tho duplication of Superintendents of Farms as raoio 
important than tho appointment of some oxpeits for rosonich in moro specialised 


sdenoes 



traUlCCl UP< xno junpuruixico ux ucuu uu>i>r«uiiMvu la uvuuu uv xuruu ib'&vu jjiuiu uuu 

more to the front- witn tho pt ogress of research wmk resulting in tho pioduction of now 
• , and improved varieties of crops so that larger nxcab for sood production will certainjy 

' come .with dovolcpmont. At tho prosont stage, I would accept tho general opinion in 

' favour of more numerous farms with smaller areas. 

' "kll nrovinces accept tho principle of tho proposal for an export staff, although Uie full 
comnlomont of oficors cannot ho employed at onco, Madras wants a second Bupom- 
tondent of Farms in addition to tho staff of five otlior exports; Bombay asks for the 
' same but is nteparod to forego the second Agiicultural Chemist (Profossor.of Chemistry 

at tie AgriOTlturnl Collcgo). Tlic United Piovinccs ask for four Superintendents of 
' Farms for four circles or two in addition to tho existing appointments of Deputy and 
Assistant Directors, making a total of eleven oEcors, ^it for the piesent would work 
' without tho BGOond Chemist and second Botanist; tho Central Provinces ask ior throe 
'Superintendents of Farms in addition to the other expert staff, I think that all these 
• monobed modifications aro in tho right direction and to other Inigo provinces I would 
iuecOit tho importunco of dividing tlio provmro into a fow agncuUurnl cirdcs and 
V . anpWting a Ruperintondont of Farms to each, as a more pi cssiug necessity thou 
' the appointments of second Chemist and second Botanist as professors of tho agncnltmal 

’ , colleges. i „ . a 

^ fiv ft^Acni /A fni- tho ostahlishmont of agricultural colleges is accepted by all provmres, anti 
«Pioposal (f) foi the ostamisnmoin^^^^^ h importance. I havo noticed m 

' . ST A unM p™™"” I""'"” 

an indofinilc numhor.” 

. 7. Such Gien was tho whole svhoino of tho’fundameSial^unit.— 

every seuse-aud tills is a very important point , -^0 vontrnl antt nos ^ 

St.SKii •, f.a .1 

agiicultural colleges to train men for agrioultmo a ^ trained, 

nirdly tlie demonstration of agricultural technique on a g ovor-contialisalion. 

~ And this schemo, by general consent, cned, J Governments and a 

jTho scheme had, however, boon, in P’{!l'’t]\ 5 ^Qovoinmont of India to tho Secretary of 
desiiatcli embodying dofmito nroposnlb was sent by tho uovoinm 

Sfcit* for India on October 26th, 10 Oj. from tho despatch referred to 

8.Bnt’hero began a stibHo chan.go. The toll jing extracts from 
shew. very clearly tho slight ^fferonco in tho point r • to which, in 

" Dealing with agriculturo alone, .wo will ^So'ifovOTy fc Forinco. 
our opinion, an approximation should bo made in every a 


1 - 
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^‘\Vo pronoso to'cstaUisli in oacli importanl piovinco an agnouUural college and roseatch 

statioii> adequately equipped uilh laboniloiios aud clais rooms, to trliich wiUlto attached > 
a farm of suitable size. ^ ‘ » 

• • • * * * * 

t t 

“ Tbo Institutions will fulfil a two-fold purpose. The problems conneotod with tlio ogrioulture-' ' 
of each province will bo studied m the laboratory and in the field, while .students will' , 
1)0 given a thorough general education in all branches of agrioultural scionco. The farm 
will afford a field for oxporimont and lor the test of laboratory research, as well as a 
training ground for the students in the practical application of science to agiiculluro.’ 

“ Each Institution rrith tlio farm annexed will form the nucleus out of which tlio fully or^nised ’ 
doiiartmont for the proinnco will bo developed uith grCMlor or loss rapidity as ciremn- 
stanoos admit. The impetus and direction will oomo liom the central source of activity 
thus provided : but it is also very uccessary to provide for diversity of local conditions '■ 
within the province.” ' 

Then follow recommendations for, what hud been hithorto treated ns tlio fundamental unit in 
the scheme, the division of provinces into ropresontativo trnefe grouped under Deputy Directors— 
follow'od in tuin by tho thiid item, the provision for demonstration, etc. 

Tliis was tho form in wliioh tho schoino went before tlio Scoi'otai'y of Stato for India, — coupled 
with a request for sanction for an annual giant of 34i lakhs instead of tho 20 lakhs already allotted. , 

9. Lord Morloy’s reply was as follows! — 

" Broadly speaking, it may bo said that tho Governments of tho larger provinces favour Hio ' 
ostahlishmcnt in each provinco of an agricultural college with a minimum staff of tbreo ' 
European oxpoits, and consider ttiat they wiil require after utilizing as far as possible ~ 
tho oollcgo staff for agricultural rcseaich and oxiiorimont, ono or moro additional Euro- 
pean oxpoits for the management and supuriutondonco of farms and demonstration 
plohi. Tho sohomes provisionally siinctionod ^ + proceed on those lines, 

and I am wilUng to accept tho opinion s O' ♦ + thot the general dirco- 

tion is right. It is evident, however, that tho schemes of the Imperial and Provincial 
Departments arc capablo of consideiable expansion or contraction, both ns to the , 
number of European experts and ns to tlio size and number of farms and tho Mope of 
the experiments, according to tho oxtont to which funds aro avaiinhio. As provisionally . 
sanctioned theso schemes will require tho development grant to bo increased bf 10 Inlchs . 
of rupocs a year, and tho qiicstion aiiscs whotnor this is necessary or expodiont. _ The 
attempt to improve tlio agrioultnro of tho countiy is Edill'in ite infancy and is an 
oxporimont of which tho results arc at present uncertain. Having regard to this I 
should liaro thought that a policy of cautious ndvnnco would ho prcforablo, that dopart- 
montal expansion should take x>lnco by degrees, that tho staff of imported exports should 
for tho present ho closely rcnrictod, and that tho dovclopmont of tlio Aniculturnl ■ 
Department as they show signs of lifo, shonld bo cliiofly offccted by means of nn indi- 
gotious agoacy trained at tho Ocntrol Institute.” 

Tho despatch then continued! — 

” The proposal to incronso, with offcct from tho next year, tho annual grant of 20 lakhs of 
rupees to Provincial Govornnioiits for Agricultural mid Veterinary dorelopmont does • 
not therefore commend itself to my mind.” 

• • • « «.• • • 

"I understand that tbo following exports aro required, in addition to those already enter- 
tained, to ciiablo Local Governments to establish Agricultural Colleges, with a staff of' 
three JSuropoans: — , 

For the Puuiab, Bengal and Burma, each, nc oil-round Agricnltuiist ns Principiil, on 
Agricnlturnl Botanist and an Agricultural Ohomist. 

Per the United Fi evinces and Madras, each, an all-round Agriculturisl ns Principal, 
and an Agricultural Chemist. 

For tho Central Provinces an all-round Agriculturist as Principal and an Agricultural 
Ghouust. 

** I agree to tho creation of tlioso appointments, and shall toko stops to select suitablo persons 
for thoin. I assume ifiaf whatever tedvclivn^ in the ptouineial schemes may he re- 
quired to bring them mthin the financial limits tchhh I have indicated as desirable for 
obtervance, the creation of provincial colleges having the above mentioned staffs will 
lemain a vnmarg feature." 

10. The Govoinmont of India, while ngrooing that colleges were most neco.-ssniy protested against 
tho cuitailment of tlioir pioposnls, and the giant was ovoiitunlly incronsed to 21 lakhs: hut the 
colleges had boon made tho primary objective, and in at least two prorinecs in Nortliorn India the ' 
normal increase of expenditure on strictly agricultural work was, if anything, restricted rather than 
oncouraged as a consequenco. 

The result is a matter of recent history and may bo brioily summed up in tho statement that tho 
gnomic .acliiorcments and educational success of too various piovincinl departments of agriculture 
have been rouglily proportional to tho number ot imported experts in each piovinco whoso time has 
not been entirely absorbed in tuition and tnvciseiy iiroportional to tho area under tho control of 
each such export. 

tyhoro only ojie such export liiis boon employed on a Jaigo adniinisti-ntivo area, tho * experiment’ 
romama ‘ uncertain ’, there is no work for trained indigenous ngenev and too colleges have failed to 
attract students. 


II. — Edvcatioml. 

11- But this docs not represent the whole oxtont of the doficicticics in tho collogos. For even 
whqro too development of tho Department’s work lins created a demand for too services of officiols 
trained in tho colleges, they have not pioiided tho material required. > 

potnilcd information as to tho progioss of tho various colleges since 1007, is given in a Note 
on Agricultural Education, for tho Quinquennial Review of tho Progress of Education in India, 
prepared by the present Officiating Agricultural Advisor to tho Government of India, who makes the 
loUowing comment:—* 

“Bsperionoe is already shoTving that tho courses originally prescribed in tho Standard Curri- 
culum for provincial agrioultural colleges, as laid down by tho Board of Agriciiture and 






ho =U«rot pVs^;m 

donmttd foistho courso is obsoiuod by its beuiii mnL , ^““s^wn of tho utility of nml 
duato? on tlio buboidnmto stall Jmyo, ^th yo?y W „ ^ ^cgroo. cSem 

poaor to dovoloj) any oiiginnl hno. In Madias t»imA continued to s&vf 

iiilolbgont inqmsitivoness und pouci ol indoiionrlnn+ ?i graduates "a Inolr n? 

<• Thoio is too muoli cram nndlio «« Sj^b 

There nro somo who see in tliis only a pioot of tlio limitntin« *i 
'olh^ts not only lofiiee to tnho this pessimistic snoiv, but Imvo aWs bnW capacity of ludinns But 
that an attempt to «'o standard ^llabus prescribed bM BLwl 

WM bound to end in fniUuo. "J *“0 -“oard of Agrioultmo in 190G 

]2. An osaminnHon of tho dounmoiils lolating to tho eonRiitnf.v^ « 1 r 
of the collcgos reveals tho follow mg facts:*— framing of tlio ouriiculum 

The Government oj India in patagraph IS oj the ltcsn},iHn„ „/ w i 
abovfi stated, nith Tcfercnee la the skeleton euinculum for the rut,a footed 

ctiltim nliiob t**? toUcgo '«W oinbrnco will ho more fully olabm itwl W iw detailed curri- 

Mnsnllatioii with their Agiitulturnl and Kdncational Advisors whS“tho sohn,S!’yf/**T* I«dia m 

In tho programme of Iho Isb Meeting of tho Hoard of Agncu^i ra b w ” 

subject of agricultural education is intioduccd ns follows;— ^c“lturo hold in Januniy 1006 tho 


"Mr. Mollisoh pioposoa during his furlough to lisit mrrioultinni • -n 1 , 

j professois, and dialt a cuniculum of studies’^ for tho Pilln ^®^u“ England, consult 
subject 18 thoieforo' not iipo for discus^on.’* Agricultural Collego. This 


;Mr. fuow Sii AlmO Pedler, Dheotor, Bnbho Instruction, Bengal, was nrosowt of fi.» f 
bill the diEOUBBion had rofoiciico to tho question of rural oduenhon and tlm troLsn^*^? * 
only. The Hombay Govoininont had iccontly ptoposed to raise tho riininofni® •°^* 

by tho Poona College, and tho Govornnient of India had wolcomod tho pioposnf nffikrfv 
students for ndinnced li-rming at Pusa and was already contamplnting tL Sblishminf f proyido 
iHach produce. Tho idea that Gio throe years’ couiso ww ta 1« Lwat^ fi 
MS thcieforo already in tho air and orplmns tao attitude of tho Bohrd^’of^AgricKr whi?cTO 

Meeting, but tlio piogramnio included ‘a eonsi.loiation of the cinriouhim of studies best snitetl 
for proyiiicinl agnonltiiral eollcgosand sohooh. A subsidiary mutter is tlio designation or title which 
should lie allotted to pnsseil studonta." ^ 

’ The Mowing is tbo offioinl neemmt of tho Fiist Day’s Proceedings of tho Board with respect to 
fliis item of the piogrammo : — 


"Tho President thou initiated n discussion on somo goncrnl prineiplcs conneolod with ngricul- 
tmal education, in older to allow of early icforonco boing made to sub-oommittoes of 
the Board for Uio pm peso of drawing up a standard curriculum for ngri 0 ultm. 1 l eoUegos 
IIo reminded the Board that their functions nro advisoiy onh, and that tho vciy dillor- 
ent local conditions of oacli provineo make it iinpossiblo to lay down n fixed courso of 
study npphonble to all India, Tie pointed out tho danger of attempting to inchido too 
much in tho courso of studies, and suggested that tho sopniato subjetts of study should 
^bo limited ns far ns possible, beennso of tho danger of attempting to teach more than 
iho timo of tho courso and tho nliility of tho students would permit. 

"The Board decided to frame a standntd entrienhim, which might sorvo ns a guide to assist 
jiroriucial dnpnrimeiiis In setiling tiioir collego schemes; that tho standard curriculum 
should be drawn up for a full tbroo years' courso of education, witli tbo object of turning 
out studoutb with a goiieral knowledge of ngrioulturo which would fit thorn for upper 
Bulidrdinato posts in. agricultural departments, and for employment ns managers of 
rourt of waids and priiato estates. It was agreed that tho Board should propose a 
certain iniiiiinnui courso, which should ho held as ossontiul in nil colleges, but which 
‘ should niton' of a margin for expansiou or modific.ition to moot special local conditions. 
"In regard to the standard of educational <}anliricaUons which should admit of entry to agri- 
oultarnl colleges, tho Board is of opinion that tho minimum qualification should bo that 
required for the Bnlranco, tMatrioulation or somo oxamination of equal standing, oxcopt 
in the cn**o of private sludonls who may not have in yiew croployraent in Government 
seivico, and who may bo adinitted on tho Principal of tho Collego satisfying himself 
that the general eduention of tho student is BnlTioient to enable him to bonefit fully by 
ilio instiuetion prniided, ovnn though ho may not have passed any public oxamination. 
A good huowletlgo of English is held to he csbcntinl for all studonts. 

"Tho Board is of opinion that tho courso should bo subdivided for tho purposes of drawing 
op a curtioulnin into tho following main sections: — 


(1) Agiicnllure, including Geology and tho Study of soils; 

(2) Chemistry and Pliysics; 

(!1) Biology, including uninial Physiology and Entomology; 

('!) Other and minor subjects, including Surroying, Monsuiatioii, olomontniy Enginoor- 
lug, Voleriimiy Science, blotoorology and tho like. 


"Tho wotWng liours may oonionienlly 1m awiimod to ho thirty-three 

days of six woiking hours and n half day of llweo hours on tho 1 0 ^ 

iug year at nhout eight inontha, this provides for a total of eleven hundiod 

and it is proposed to allot this for tho purposes for framing a 

Agricultnio S5 por cent, of tho total working hours, Choniistry and Phjsics 26 por cent., 

Biology 26 por eont. and minor mihjectg 16 por coiit, 

'Tho Board fmlhor recocnihes, im u genornl principle in agricultural^ oduention of tlio sort 
rontoinpl,ilod, that Iho purely soiontifio toaclnng wlnoli is "? 

pnssihlo, bo jirovided at an eaily poiiod in tho course, so as ta p^mt tho Inttor stage 
wing lield free foi thn applionlion of tlioso soionces to practical ngnoult ro. 


"The following Sub-Gommittees were nominated:— 

‘ (1) Aoiiciilfur.'.— Mews. Moreland, Benson, Flotelior, Clouslon and Hajman. 

(2) Ohemisirg and Fhysks.—Ur. Lawronco, Drs. Bonthor, Lehman and Mann and 
Mr. Mcggitb, 


•c 


(ft) moloay.—^icbarb OUlhnin, Harbor and Gnminio, Oaplain. Gngo and Mosbrs. Howard 
and Lolroy. ' 

(4) Other 6*«l»;cc/s.— Mcbsis lloiiouf Jiiul ICniglit, Colonol Morgan and Mr. Smith. 


Tho Snb-Sominittcos noro rpciuost^ to piopuio lliou cspcrlivo bjaUn ubc, ),r Thttrsdoy. 
January, tho 18th. Hnch Snb-Coinniittoo w ill then ilonunato two of its memkra to form 
a conerol coiaiiiitlco wJio will co-oidin.-i^ tlia leasts and submit them to tho Hoard in 2 
consoldiatoil-foini on Fiiday, Juimai). tho IDth. 


11 On Janiiaiy 19th ihii Boaid ronaidered tho icpoit of tho Gcnoral Comraitloe and nocoptod 
tho ‘‘Standnid Currieiiliiin ” which ns slightly ninihhod by tho Hoaid in lOOS (bco lutroduemry 
roinarka) was in tuia. arcopted by tho GovcniBient of India, iiiiblihht’d in Hullotm form and ndopt^ 
by all Diroctois of Agrioiilturo. 

Mr Sly tho I’losidoiil had wiggcstcd that it was iimjossibh* to lay down a futod coorMi of study 
applicablo to all India, but soiions dcpnituro horn thn, Standard Cun leulnra wore to nil intonte and 
pS?posos provpntod by tho Hoard in tlioir Ileaolutioii on the Subsidiiiiy Mnttoi ’ of Uio designation 
of passed studonts, me. 


“The Hoard considers that somo foim of tlegieo or diplonm Rlionld ho conferred hy Prorinetal 
Agricultural Gollrgcs. Jn viow of tho danger that diplomns confoired hy indiVidnal 
Colleges dioiild haie a different \aluo, and to been re uniformity, it suggests, that a 
combiiied diploma bhoiild Iw given n»d thnt tho Gmernmont of Tndni ho moved to locog- 
uiso it ns equal to the H. A. degree. Ah regaids tho e\ncL title conferred, the Boaid 
consider that some such title ns Jncentinto ol AgricuItuTO (li. Ag.) may suitolly bo 
given.” 


IVhich Rcsolntion was approved hy (ho GovoMiinent of rndin (Circiifar No. S0-23-U of 8tlt 
October, iSOiO- . 

16. Now theio is a significant fact about Iho way in wliich this Ciirrieulam of Agricultural 
Hdlic.stian was elaborated. 

Tho • subjects’ wore chosen and tho lime tor encli nllclted (nrosiimably by n majority rotoj by 
a Bo.srd of 33, of whom nono were professional teacher* and only 11 could bo calUsl agrimnnribts. 

Secondly, tho Syllabus in each Kuhject was ailcpted hy n group of bpecialiKts in thnt subject 
assisted by a member of the Indian Civil Service. 

Tho natur.tl inferenco which is supported bj n Miidy of tho * coiwolidated form' of tho standard 
currionluin, is that it consists of n nninlwr of indepondent coiuses e.ich cnmploto in itwilf, and oil 
compressed into the Allotted time; without any retoience to (he cap.seit,\ of '.tudenlo in general or 
of Indian students in pnrticulai, or to the limits to which .my of the Milijisn* towld he pursued with 
ndvnntngc in n general cduc.ition oi bj prnctiial agriculturists. ‘ Agncnlture ’ bed been amply 

£ rovi(1cd foi in a watertight conipnilinent to wliieh had been allotted a prepomlerntiiig number of 
oiira per week. 

1C. The ronhsntion is now slowly being entorciHl, that them is not, in NorUiern India at any 
rate, any eilucntionnl basis on winch biieli a cnrriciilnm can bo graftHl, and it seems prohahle tluit 
men tlio )>nrlinl success nehieseil in bomc of tlje tkillegi-s in Southern Inrlin is dne entirely to the 
Biifllcioiicy and o(rtelene,v of the stall of the depnrlments eonct'rnwl, and has been obtoined in ipito 
of the standard cntnonlum. 

As regards filling the Colleges, this enn of couiso he bcciircd, rcgairllcss of *11 nowblo dcfecls 
from tho cduoationnl point of mow, hy taking n purely nesderoie iilnnupoint and nfilliating tho Col- 
loco to tho tJiiiiersiij, thus giving an nrdinniy aratlomic degreo of a standard appropriate to tho 
oducniianal position of the ProMiicc: or. ogein, by throwing open n bUlTictcnt number of Oorern- 
mont appointments .to pns.sed students, and lowering the evnminalion standonl until a hufficiqnt num- 
ber of Btudonts pass Hut no one would defend tho latter conrso, while tho former has hero con* 
domned hy tho Govemmoiit of India. 

1". And this brings us to the question of the extont to which ngricuUur.sl cdiicntional policy has 
boon guided by tho Goi eminent of India .and how for it inny now l>o po-sihle. without nny reversal 
of B11C11 policy, to adapt tho Colleges to ends likely to bo iisefnl to ngricullnre. 

An early refereiico to a definito policy is contninrd in n hUer to the Goierttiiirnt of Bombay 
dated November Clli, 1001, from Mr. (now Sir) John Honett, then Stcrcl iry to tho Government of 
India in tho Homo Department. 


” In regard to Agricultural Ikluention {rctorrei| to in llcs,>lntinn Nos 65. 50 and 6/>, it appears 
thnt tho training whiih h.is liPi'H offered by Govoriinient, whether os a three yisim’ 
ooiirsQ at Poona and Saidnpet, or tor two years at Pihptir, Cawnporo and Nagpur, has 
not boon taken ndvantage of to any material extent by thos., who venld turn their 
instruction to profit in private fanning or eslnto mnnngeioeni, oml th.it Agncnllnral 
colleges and pchools Imvo Ihh-ii regordi'd niaiiily ns nn uM'nuo leading to Gorernmeat 
sorvicc. It IS no donbt desirable thnt the ofTicinls ntmiloved in such branelies of admin- 
imrntion as those conntH^ted with the inaintenniice of village records or the sottlemrut 
of land rovenue, oboitld havo some practical ncqnniiitnnce with the coiuUtions with which 
tliM- linvo to deal, and proviMon may be usofntly inndo for training thorn in agricnltute 
ana land siirvoying. Hot it nppe.sru open to question wholher tho inslriietioii need Iw 
so advanced or so tliporclical as it is ni some ciiscs, and whether practical knowledgo 
need 1)0 supplemented hv nioro th.»n nn elemontaiy ncquaintanca with such subiects as 
Jiotany or Cliemistry. In this e.iso n two years’ course would probably suffice onu would 
ponians lio nioio likely than a thieo year’s course to allratl tho*-o who wish to learti 
agncnltnro tor its own snko. It is, further, open to iloulil whether tho study of agn- 
culturo should bo encouraged by the nJfilintioii of AgriotiUnral Colleges to a tfiiiveiMly 
rvlii V*!, in some ciivumstnnccs development ntight indeed more pro- 

ntably totlpw tho eontrory direction, sernnculnr being wibslitnlciT for English ns the 
moanim of instruction and the roiiiw laniig thus thrown open to tlio’o who have not 
wi, English iii Gieir school stuihcs. A vonmculnr routso would offer an incidental 
providing n means of wving village school mastors such training as would 
™ osplain to their smiolnrs the loeaning of lessons in agriculture and 
5 ®tonco. But the principal argument in its favour it that it may poimlonso 
finm iV r. amongst tlioso who livo by its ptirsnit and arc now deb-vrrod 

their ignoninco of English. It should of course bo Iho pohVr of tho Qorero- 
pos&ihle encouragement to students of this dnss, and tho GoTO^to^ 
.bo B’«d consideiation wero given to Dm prncUcnbility of a 
desiriiWn'**nf ‘'®t*hhshiiiejit in those provinces whoro it jn.iy bo lonnd 

which iii«frn.!f soraewhtit superior elnss for iho sons of landholders, m 
would iiicwtn foUowIng to EOino extent tho oi dinary ^ool comso 

farm book agriculture, land surveffinB w>d 

larm book-keeping, whicb would bo of uso to tho students in after life.” 
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Fnrtlier referonco to tho same policy occurs in paragraphs 13 and 14 of the Resolution of Fohru- 
ary SOtlij 190^ already quoted (pages 1 and 2 ahovo). 

18. From a study of these pronouneomonts it appears that up to the end of that year the noUpv 
' of4ho Gorernmont of India was to encourage eloinpntapj- vernacular instruction designed to ‘ nomi- 

lariso tho study of jlpncuZmrc amongst those nlio hvo by its pursuit and arjo now debarred from it 
by their ignorance of English.' 

It is clear that what was intended in this sontenep, was not tho study of agrieultnro at all. hut 
the study of olomontary scionoo and tho application of tho scientific method to rural phonomona. 

• However, to nsp the words of a Circular (No. 30-28-41) addressed to Local Governmonts on 18th 
December 1907, -“the situation has been completoly changed by tho immense expansion of the Agri- 
eultnral Depaitment, which has taken place in recent years and tho demand that has consequently 
arisen for highly quahficd native suhordinatea.” ’ ^ 

1310 magnitude of this demand appears ^ have boon exaggerated and tho nature of tho required 
qualifications misunderstood, hut paragraphs 3 to 11 of tho samo circular sot out tho now view 
. adopted by tho Government pt India in consequence of this ' comploto change ' and to show that 
ahilo the problem of rural vernacular education was apparently no longer considered in connection 
with dovelopment of tho Agneiiltiiral Department, the former policy os regards tho affiliation of 
Agrioiiltural Colleges to univorsities was maintained, in cousequonco of a doubt as to tlio qualiiica- 
tions of University^ Senates for advising regarding tho management of Agricultural Collogcs. 

Tills policy has been approved in tho Resolution No. 1-284-10, dated 4tli January 1910, and has 
bAen the basis of recent Government action as explained in a letter (No. 954 of lltli October, 1912 to 
. tlio United Provinces Government) in which a proposal to affiliate tho Cawnporo Agiioultnral College 
*'to the Allahabad University was negatived by the Government of India. 

Tlio policy would appear to bo based on two considerations: iiistly, tho dosiro to fice tho Agri. 
cultural Department from all connection w’ith the Universities, and to avoid nveilapping with the 
Education Department ns evidenced in the documonts cited above ; and, secondly, a doubt as to the 
expediency of the affiliation of geogrtmliically isolated teaching institutions, oxpicssed in paragraph 
45 of the recent Resolution (No. SOI O.D. of 21st Fobniaiy 1913) on Educational Policy. 

19. 'The maintonanco of ‘ Agricultural Collogos ’ can bo made consistent with this policy either by 
converting thom'^into purely tecimical institutions under the Agricultural Depnitniont or ’by turning 
them into lural colleges affiliated, or independent, under the Education Departmont; but in the 
fonnor case the scientific side of the present curricnlum would havo to bo drastically altered, and in 
the latter tho agricultural side wholly omitted, and a rural bins given by the use natural rnral 
phenomena for illustrations in tho teaching of scionco and of tho application of tho soiontific method. 

There has now long been a consensus of opinion that agriculture, ns such, is not a fit snbjoct for 
.toaohing in schools (it is not in fact a ‘ subject ' at all) and that rnial oducation must be as general ns 
agrioiiltural education slionld be technical. 

Tho existing idea of an A^ioultnral College, however, appears to bo a comproiniso betwcon these 
two incompatible ideals, and it is probable, ns suggested above, that tho existing Institutions will 
have sooner .or later to choose botwoen hecoming rural University Colleges, tonclnng wlmt may, for 
want of a better term, bo called ' Rural Philosophy,’ — ^for tho sons of wcaltliy landholders and scholars 
aspiring to odnoational and losoardi nppoiutmonts— or farm institutes giving couisos in highly 
specialised agricultural toohniquo for protcssionnl ngricnlturisiB. Tho upper iniiks of tho Af^ioui- 
lural Donnrtraent would ho filled by men whoso education had onlminntod in tho fomor typo or insti- 
tution; the lower ranks, partly at any rate, by mon trained in tho Litter. 


hi 


. — Conclusions and terms of reference. 


20. In the preceding paragraphs wo have attempted to give an historical retrospect of the devo- 
lopeinont of AgricnItiiraJ Educational policy in India and a description of the present practice. It 
now lemains to dotail tlio points of roferonco for tho considorntion of tbo Coinmittoo. But boforo 
the whole question is discussed by a largo and repi esontativo Committee^ it seems to bo dcsiri^lo 
that wo should have fiom the Deputy Dircotois of Agiiciilturo an expression of opinion on tlio fol- 
lowing points: — 


(a) "Wliat difficulties are mot with in dealing with eiiltiyntors which can bo asoribod to dofeo- 
tivo education and in what lospects is Hio education of cultivators dofootivoP 
(h) Wh.at assistanco can tho Agiicultuial Colleges give in educating tho cultivator, generally 
or tochnically? 

(r) "What educational and practical qualifications are icqnircd in leeruits for the staff of tho 
Agrioiiltural DopaitmontP Can they bo classified into grades of different educational 
qualificatioiis P 


With the opinions of tho Heputy Directors on these points befoic tlioni, the Education Com- 
mittee will consider the following points of lefoioncc: — 

(i) for what cl.isscs of xioisons should education bo piovidcd at the Agricultural Colleges and 

what general foims should such education toko; 

(ii) ill what respects is the present College Education deficient and how should this be 

. remedied ; . , , . , ^ n n 

. (iii) wliat additional agiJoultnral education, if any, should bo provided outside tho Colleges. 



166 


APPENDIX— 13 . 




Subject IX.— Agricultural Education. 


(J. 


H. Batines, B.So., F.I.C., 


F.C.S., A.IlJ.P.ir., PwxcirAE, Anjncvj.TXjrtxt Coiixxe, 

PuKJAil.) 


4 Note on the Punjab Agricultural College for the injormatian af the Sth inerting of tlw 
lioarH oj Agrinilturr at Oohnhntorc in Dercmhcr 10J3, 


Uiirinr t!io unit two vonra it hni liwoino moio nnd mom ovjdojit tJiAt <i«r »jr<iU»nj rtf ORi'icuUufal 
wlncotioii is not a bopcpm po far as tho Punjab ARricullMral CWIp/o i- cojiromoil. Tim pxpoftei. 
incnncd by Govornmont in uivinii tlm odiicntinn nt Lysillpur is ont of piopnrtion to tlin^nninbPf and 
minlilr of tbo nnislied protlnci, and the fniltiio to rpcrnit tins ypar abowh ibftt llio »wt iii offort and 
motmy to tbo Indian student is too bigb ns cowpnml with tbo s.dory bo can coiniimnd ns ft licentiate 
of ngricultiiro nffcomards. 

At tbo tinw of tbo inrcption of tbo CoHpro it wjis bopod tbnt tbo gmator portion of tbo na*t 
students would find ft livolibood in praetipnl formiiiR, and in order to fiirthor tins rtifjcct evonr effort 
has bpoii nrndo to spcnro tbo sons of ngrlcidlnrisis na stiidcntH. Our hopes base not been luirtlbsl, 
for out of sixleon boldors of our diploma, only one, a .Int RiUi, is oiigaRwl in private farming. 

It is now fairly cxident tbnt tbo pnndidntes for enirnnpe lo tbe dfplomn elnsseji in Ibis ColleRe 
have Oovcriinipiit sors'ieo ns their main object, and tlie fniliire to aecnro elndenl# this year must m 
large nieasiiro be attributed to tbe fact that inoro leninneralivo employment can bo obtained tbroiij!h 
jtlier ediicntionnl aseiiiics* It appenm to me iicc<'s.>nry tberefore to piato n cnrcfiil omimry iiiln_oH 
our Indian ngricultural collegos and Ibeii system of working, and. witb duo regard tn their require, 
ments and tbo slnto of progress of each ptovitice, to pn* in wlial ie«ppct thej are ancctssfal. 

I do not wish success to bn judged only by tlia miiiiber of student'- pasring tho lest of tbo diploma 
examination or by tbe nnmber of candidates for entraiire to tb«> Collrgc, b<m.sn»o tbeso mu lie ruled 
by the cost of tbe education, tbe standard of ex.amtnation and _the rompclition which exists nnsotig 
tbo educated classes for employment. Ibo *iiipci<ss of an agrieiiltnral eelleco must Im* eatimatcl 
rather by its capacity to fiiinply a class of piactinl Fcuntific farmers, capable of _ cflieicntly filling 
the ranks of nn agricnllnral tlcparlmcnt and nf inceling tbe demands of llie pmgrP*-sS\o "potion of the 
ogrieulturisls of tho piniince. Of these two, I ponsider the second the mom important, since this 
roust coiistitiito the main jnslifiention for the iipke.!! of n ksrpo and eapenaive edneationaj institute. 
If there is no demand for the products of the college outside t.oternroenl ». ivic.’, it means that thft 
college is ahead of its time and ft nmie lonly ajslem of edur.st3on t.iU suflie.. to supply tbo pn.Ant 
needs of tho peojilo. In this cise we aro driva n to ask tho question whether tho pn lent exptmKtnre 
is justified for tlio room purpose of incis'roing tho rnrop'titian for Governmeitt omidoyment. 

As will he sbonn later, the GoUepe expenses in ini2-13 were 11s. tho iiiromo H«. 11,730, 

and tho mimher of successful diplomatc*. eight, or the cost inrurrrd hv Clovernteout in prwlncin}; 
each graduate is nearly Tls ll.OOti. I have dehltrsl the entire ixpon^ei of tho college, with tho f*c»>f>- 
tion of tho nay of Inborntoiy and research n’sistants, to cdu« itioii, beennse during tbe past fir* 
years tbo tollcgo staff bavo been occtmied far the roost port with cdiipaUniial work, Kten allowfag 
25 per cent, of tbe expensM to lie debited to rev’arrb, a tefji lifirml flpurr, it would Kiill leave na 
with ft bill of aonio Rs. 8,(KK) ns tlie cost of educafing ono lieenUnte in agripultOTft. This is pnrely 
tho nsjurring oxpendiliiro of one .soar, .md no oivomit lias lie»ii taken of the heavy initial eort Jn 
buildings and equipment or of tho recurring cxiieiiditiire in previous years. On tlm aamo basis of 
calculations the cost per licentiate in IMS was itbonr the rame (IN. (>2,517 less JJ5 por eeftt, 
for reseaieli and 8 successful licentiates). 

If these mon do not Waine activo flis.j"minafo«! nf agricuUnral hnowlcdge. hut aro only capable 
of employroont in the raiiks of n eervice auih os the Agncnltnrnl Oepartroent, no nro forced to a«fc 
ouraclves whether an eqnnlly pffeetlvp sloff could not lie put together at less cost from among the 
present cdncntionnl institufe'i of the country, after gising tbe inpti i-pivnl training on the fArms and 
in tho lahoratories of the Agrieutlnrai Uepartroent. 


Tiro present Rossion of the Agrieultwral College at Lyallpnr ban opened witbout any atudeni 
appearing in tbe let year class_ I received in all I.*; applicAtions for ailnutlane.'' lo tho College n« fee- 
paying atndents, and 2o applic.ations for tbe entrance mlinlnrsliip cxaniination, hnt only 7 of tbo 
former and 11 of tho latter attende^i tbe College fnr inters iei. and for examiimtion, respectively. 
Admission wiui given to 12,— seven scbolanbips Iwing pranled— hnt none of the stndcnta have yei 
appeared, and many of them lins'e ropli.nl to my < nqiiiries tbat llwr wow propos-s joining oU'Cr ml* 
legos Tiro Mwiicai Collogf' nppearB lo base tbo preference jis .several of m* Inri rear's sludenta have 
left tiro .\grjciilturnl Collide lo take up a course m raediciiro. Tliis wav W duo to Uie nropos«l 
incrcflseil expendituro by Goreriiment on Sanilftiy Sbdrnce and tbo rcsultiirg prospect of increased 
employment. As tliero can lie no ipiestion that a niidifal qualification reonirrs n longer period of 
study and is mticli more difficult to obtain tlinii the Pipjnma of Ii Ag. nt Tiyallpur, nr innal attri* 
buto this preference to tlio higher Kilnries comroaiided by a griiduate in infAicine 

I am led to the conebision therefore ibst Iroth our Btandanl of education is too high for Ilia tyiip 
m *ituncnt iro rAii ouiniti, niici tlu» jwnjrtrj* comfitamlnl 1>3r our licpntiAlo*? Irtiv* und tUni in or<!er 

to ronunr tho Ooilcpo poiiiilnr nna imliico comi»cUtion for <>ntm«co vo mnsi t'-Uhor lo’ifor fho 
of cancnlinn, or incron^o tlio pny of oiir <U*partmoninl inti -nlio ^ill Lo drAwn from fttwmft tJifl 
grAuufito^t of Iho Coilogo, if no nro to rommnuil n full roll of 


I do not conMilor tlio Atnnilnnl of tlio pro^ont li(*OTitinto in aRrirnUnro stifllriontlr WrIi lo potnitt 
f • trflnnnc or hi fho ^tnnclanl of Atll»}r*ctfl iaugfet io 

Inm. Tlio lonorinc of tho stniulanl of odnmtion 'iintiltl thnroforo Im frAUclii with dftnitor to ill* 
fuitiro proRroKs and dorolopmoiit of tho ARricttUurol Dopsirlmnnt wlitth hn^ to l^i larcolv Ftaffc^ hy 
tiicsc men. ” ’ 


.'Jp’j’ the prospective indncemoni of higher pny to secure n^fnll roll ( 
stiiuents. In my opinion neiilier of these two remedies appear sound or likelv to viebl resolks c 

the College i, concerned: iMl N'oecesaary I- 
i-.n wbirfi can he conrftJeroil wspar 


BtAlv mkn x.ms — .....w.-r ^'Iinni vim ue vtii.fiuv.u,. 

«ro •! olemen^ar,- » 

" m n ftiiirieiontly hich ^Undnrd to indwro liOsiitlij 

not t* 4l.:« Pm 


;« ---- ..WW %ava.-|tv» nils* «9 

tno Province, vhicii is not snflioiontly oximsivo or 

vinS° tho“h!rf,er'mnBi.f.i“-B‘r?^ appe.sts to me that, h.wing regard to tbe need? of this 
vinco, tho higher toachmg inRlilntcs are out of proportion to tiro existing elementary education. 
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iliat tlie latter requires extension find nmnlification befom . 

at Jiyallpiir can obtain rcgnlnr-nnd satisfactory recruits. colleges ns tlio Agricultural College 

It seems iliat no have renohod a stage in AcricnlttimT . 

to lovion; ouv poUcy and see ndioro it is iLdine us « 


. uiiucr each of these headings: 

in '«>®n't'fio^n^caltnle,^an”c^^tnTy^CTi(mltnral^oanMr 
' Tn 'I”? T •»“■««> in & «lwiiSrio£l”"co“4;s" 

® rr,Si%5Sn"ttafJir„rrJ!;r' --pw-.-ti 

tuinl iSoionoo oiUior in fmM ot £“SrS!;,rS,“”SS:,Kj t'*”"'” »PP'“'I A|q,ni.l 

g,.», a,.n o,di.n.y dSnSi 

(f) TIio lolations nliich do or should exist hetneen aericultnril i v- i 

iCnii-omty) on Uio ono bond nnd primn.y odifontlin oi'tta Sto 
(d) Tho ^ajn^f a^onmonlnn. ,„r l„di,„ Aericultnnnl OoBoso, in ,io, of tho poof n.o 

■ u) A oontou™ of tho nocoooity or othoml.. of otondo.diolne tho diplon,. of Uc».ti.f. 

{/) K'CCOTHinGiiclft'tioii foi* A Clin iculmn for voniflculiir cotirShi^Q fiit/vniri • i i 

standardised oi should it differ in diffSTprovinccs* ^ ® curriculum he 

" (i) Teaching. 

(ii) llesoarch. 

(A) A consideration of the advisability of placing the subject of ngricultuial education per. 
nmncntly on the agenda of tho Hoard of Agriculture. t-wucoMon per. 

(/) Tho relative importance of agricultural education compared with investigation nnd reseat eh. 

\(i) To ihliat extent is it^ advisable vnder existing conditions in India to extend higher 
education {1) in Scientific Agriculture and (2) in Vernacular Courses and Fanners 
Classes'} 



aud that students possessing a bettor elementary education than this have done bettor on the whole 
in all subjects, irrespective of whether they wore the sons of zamindars or not, Tho present difli- 
1 oulty of recruiting students for tlio Agnoultnral College precludes the possibility of raising tho 
entiance standnid under existing conditions. Tliis combined with the fact that the greater number 
of these students are candidates for Government employment and only enter the college so long as 
they have a good oppoitunity of securing w'cll paid posts, indicates tho necessity of oxeicising 
reservo in the extension of oxpenditnro on hi^icr educ.ation in scientific ngricultine Iioie, and of 
Borutinising cniefully tho present system of training staff for tho Provincial Agricnltuinl Service to 
h see if a ohoapor and equally cfficieni method cannot be doviscd.’i' 

The experience gained in agricultural odnoation in other countries seems to indicate tliat, 
gencially spealcing, the students taking tho higher University courses in scientific agricultuio nil do 
so with the object of practising either sciontihe farming or ono of tho sciences bearing on agriculture 
I and very seldom. take up any other employment. Hoys attending puiely practical farmois classes 
of slioit duration also do so with the object of applying tho technical knowledge which they Icain 
there, nnd ns those classes do not qualify thorn for any other means of livelihood save fanning, llicy 
almost invarinblj' rotiim to it. Between these two limits agricnltnrnl education icsults in a largo 
proportion of tho trained men taking to other sedontaiy occupations. 

, If wo- can goncinliso on tho experience gained in other countries — and I think we are justified 
<111 doing so — this moans that agiicnltural education in India sliould be of two types, — ^tho^vory best, on 
the ono hand, in whicli the training sliall be of sucli a highly special nature that the finished product 
shall h.ato a higher market value as a specialist than he can have as a merely educated man, and 
will ensure him seeking employment in this direction. 

On tho other hand, tlio education should bo of so simple and yet so special a typo that only the 
tilleis of tho soil will be attracted and benefit by the classes. Between these limits education smould 
not he given liy tlie Agricultural Department, ns it will only bring this Department into competition 
With tho Dopaitment of Public Instruction, and by adding to the number of existing colleges tend 
to lower the education standard. At tlio piesent time tho only employment outlet for the first class 
in the Punjab seems to bo in the Agiieultural Depaitmont itself, nnd there the appointments ana 
pay are too scanty to induce healthy competition. Tho result is that wo cannot cot^and as intelli- 
gont a class of students as the University oollogos, nor can wo s^uro them in sufficient mimbeis. 
This mo-ons that wo must offer sufficiontly good salaries and prospects 
to induce the more intelUgent boys to compete. The extent to which 

carried at present in this province should bo limited by * i +_ +„ nnter^tlia 

cnee has sfiown that tho Piesent external demands are not such as ?.? ^ 

piofession. Tlioie is no immediate need for ^r production, is eu^itv 

i. E»».n..c-c.»po«Bon 

follow later. . . , xv i 

(2) Farmn .classes. — 'We have hold at •rernaculnr course 

typo of out-door iiistiuction in tho uso of i A xu_ nnd of this note. In the case 

extending over six months, the syllabus of which and wore consequently of direct 

of the fnrmeis classes these weio attended to 

practical utility. This also applies to tlio case of ctndcnts taking the veinncular course, 

use of English ploughs and rea ping maclnnos. Out of 13 students taxing ane 

' ^Briefly summarised in the Ceylon Journal of Agriculture for June 191S. 
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liltt* I ftiu of tlio oiHinon mnt incso vi-iimunmi i-iu->->vi khuhiu m- ...... i^unavibuio oor 

main oduentionnl tdlort at tlio Punjab Aki iciiHurnl ColloRo for som.' years to coino I bnvtt huggested 
a moans of offcctively contiolliiiK tho omploymont of boys IcaMpR tlio class by giviHR distnet co- 
onorativc credit societies and nBiioultnrnl boiilcs tbo piivileRO of solwtiiif' rnndidntcs for oitiranco 


If this oim ho done, it Mill aid co-oporntion betwcoii such societies atnt too ARUoiiiuirai Uepan- 
inont in btiiieniK the losults of ibis dopnitincnt's nork to tho notice of Iho miltiiatini; classes. Tt 
would J cojiaidoi ho n sound ins-cstinont tor Oovernnient to siihsidiae such atndonta and com tho 
onliic cost of their education and keep while at Lynllpnr. 


(M To wliai cHent can the licentiatci of AgricuHwal CoUct/M he given employment? 
What is their market value in rlif/errnt parts of India and ichaf is therehitirc value 
of these licentiates compared icith University graduates with post-gratluale imtu- 
ing in Agricultural Science? 

1 The main opcninfi at present in this Prorinco iit in tho April ultural Service wliero ihp prohn- 
tioner staits on a aaiary of Kb. 40 risiiip by incieineiiU of Ks 0 ia Ks. 100'= »n the loaor prnde. 
These nrosnctls ore not siiflieieiilly Rood to attract anllahle men Ihero is a small dentaiid for the 
Puniab licenHales of nRricullure outside the Provincial ARrlcuKiiral S?er« Ice, but ibis demand is 
not siiflicionth Rieal or well knonn, nor Is ili« pay offcreil nifHcienll} hiRh to have nny wnriwil 
elTcct ill allmctiiiR students to tbo CollcRe. Hero nnd there nro one oi ti-a postj carr.yinR « Rood 
iniiial s.ilnrv, but those offer no fnlnio prosiiccts It will be wreossary to raise Uio initial jiay and 
imi.rovp the prospects of ARriciiUural Assistants in thi' Proilncp it we aro to obtain the tcrsices 
of wiilahle men. This matter is now rereiiiiiR tlio nlteiiflon of the Punjab IJejiAitmcnt of ARnctil- 
liire, and jirojiosnls aro about to bo submitted to Government, 

T also recoinmoiid that an employment Imresti he opened bv the head of the department, aitd 
that siiitshle cinplo' ment be offered to all men liatned by ns. The cMiteiicc of riich n bnrenii will 
hecomo known in lime and employers reijuiiinR nssUtants will then Ijiow where to apply for men. 
Tills ill itself will, I think, assist in adverlisinp and popiilnrisinR tho department, and mu moreom 
leRHlnto tho tuilrthfr etnploj merit of our eld slndents. 

Thf nail'ft ralirr of (hr Puniah ttcvnliatei in norJruKnre.— TbmiRh ihc'o men can onlj be said 
at piesent to be worth Its. 40 per niensem ns an initial jiay liiico the chief emjdoymenl open to 
(hpiii offers this, J consider they aro worth more, CompstinR Hie cost of their tnuitfiiR in limo and 
money mid tho tvpe of work thov will he railed upon to do, villi stteh other Gpvernmeni pmidojint.«it 
as exists in the ‘Civil, Kdnenlional. Jfedied and rublic Works reryices, 1 fslintnle lint the-.c been- 
tiates ahoiibl roiiuiience on lls 70 per iiiMifem. and shmild he nhlo to ri'e rapidly for the brut i2 
years, and that durinR this time tho selection of men should bo care fully tarried ont. 

.1 eomj-nifson of thf vafuf of Ikfnttotfs of Airricnffnrr irif^ CniVfr.sffi/ fmisid men, Auff 
nlIrrirnnU leerirttf pesf-tundimfe trnmina in a>jrifullurt of nnr of iht .sffrnres.—Onr «sp<'riereft at 
Lviillpur is in favour of iho more IdRlily e»hicAfed men for aiicli ports as l.shomtory «'M*-Ufrts in 
•cionco and for the posts of ns.sistaiil directors, who nre the first nssislants of Jhe Deputy Director in 
his disliiet work niid who at present have a Rood deni of clerical wnrh. The mm tnumtl in tn 
ARrietiUnral CoIIcro nre. however, aupeiior for Hie details of form mnnn/>enii')it and tor the snjier- 
vision of work ni'cessilntiiiR Rood technic.il kiiOwlcdRe. Iklncntionnlly, however, ihev are we.nk and 
do not snlisfi ns In their jiowera of nppb'inc what thov hose learnt, and this indicates the n«e<s.sitv 
of rni'sinR the enlrnnee standard for the ColloRe nnd lenKtheninR the course of study then*, tf we ore 
to tinn out men capable of surees-fullv fillinR the ports of firt rraile oRrimunrol os.lst.snte ond of 
assirtant directors I consider that these posts should ho recruited only from amonp the ranks of 
nKricnltiirnl assistants, who should be mffieienlly well edncotofl to bear the Ipoes'e'l work and 
lesponsibilities of prnmotioii. This will, jiioreoycr. Rise ns the prent atiyanlnRe of exjierlenred 
teelijiic.sl men in the InRlier Riwles of the proiinrinl oervice. Tin* pres**nt dilTieiiltv of obislniuR 
reemits renders tho IciiRtbeninc of the eour'e nnd tho rairioR of the lolmnre (it,in.dnrd impessihle 
unless we can offer liiRher indneeinrnl*-. It is of prime imjiortanei* that a snfrirtenl iinm’>er ef 
MnUible men bo reernited nmuinllv for Hie Arrieiilfnral Dejiartivent. and in older to onsur.' this 
1 rceomnteud that five Government srholarshijis be piren anniinlly nn tin* re pits of a competitive 
evamination ; that the aubjfels of this o\aminttlio*i lie elementary Chemislrv, both JiiorRanie S'ld 
OrRanie. elemenlsn Ilotanv, inrhidiiiR elemeiifari* MarjiholoRj” and Anatoms, ilemertary Physics nnd 
elementarv .tpplied Matbcrastics irrbidtnc Slaties, lljdrosiattcc and Dinamii-s, l•lerl(•nUTy 
Pure lilathematirs inrlndinp the binomial theorem, and the theories of indicis nnd loR.irithiiiS, 
elnnipiitsTy ARrieiilluro ; tint candidates for this Kntrance Peholnrshiji Kxaminntion mu*t Is.^tln* 
eons of yiiniindnrJi. either owners or euUivalor» of Hie soil. The* scbnlnrshijis sh.ill carry with then 
free tuition for n. period of lliree years nnd free entrance to Hie ilinlema paaiMinalien. topetlier with 
a mnintenaiiei; biirssrv of lls 1C per ineiwsm to eoi er^ hostel and other exiiens's, and emjilnvment in 
tho ARneiiltural Department as nil .tRrleiiltural Assistant on o pay of Its. 7ft j'or menseni at the 
end of the period . Provided tha^— 

(i) the student snti'fies the Principal of the CollcRe by his repular oitendatiee at classr-. and 
jiroper proRress in his studies; 

ill) that be enters the aRricnlturnl service for a j'eriod of not h-ss llviti eifilit jenrs 

Tf be f.ails in (i). ha will be dismissed nnd bis scliolarshlp cnneelled, and if h" leaves tb*' nRrieiiltnral 
Bcrvico before the csjiiry of eipht years of aervice or is dismirttsl from the service, he Hiall refund the 
cost of his education, reekoninR it at the rote charRcd in fes's to other rtudenfs These feholarsliips 
will Runrantci* tlA repiilnr expansion of tbo department by nn ontiuni of fiie diplomntes per annum 
Thev will aulomntie.allv raise the standanl of education in the ColIeRo nnd will allow ws io ilispeii*e 
with a laiRo anionnl of elementary tencliinp wMcb now oreiipies the time of the rtaff. thus fM’ebiR 
the latter to Rise more attention to tho Jotnil trahiinp of tlie (.Indent on tho tedinienl side of oscli 
subject Tins will also disjieiise with tho necessity of Impthcninp tho course. 

(e) The relations which da or should exist hciireen Agricultural JIduea'fion and Higher 
Education on the one hand nnd Primary Edurntion on the other. 

The reports of tho honni of examiners for the diploma examination of the Pimjftb AprictiHuml 
CollcRo have for Iho past two Years emphasised the neeesaily of a better eloroentary .education far 
students cntcrinR on a course of seJentifie ncricnllnre, nnd nttrihnte the failiiro of tho present sysUsiu 
to turn out men enpnble of applyinp what they have learnt larpoly to this want of a good sound 


* .?oe poRo 1C3 for dotaiU. 


■ ».» o» l.ack.nri.».W o„rt- 
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diploma or Iicontiato in agiiculturo. 1 have indicated abore tli« iT^nVeU ir i • i as tiieir 
' oduonfcion for training spcoialistB in agriculture and agricultural Kienc^ Such 
tlio hall marie of a University degree when carried to a 

countries throughout the wo'rld, ngnculturnl colleges ol the*^est ronnte^ ^ p-ogressivo 

Universities and agricultuinl education is finding a place in the Univorsits^svllah^ ^ 

.. At present pur regulations demand of candidates for entrance to the vernacular course the 
possoKion of a simple acquaintance with reading, writing and arithmetic in Uidu (Upper Piima»° 
gchool), hut these regulations arc sulhciontly clastic to permit of the admission of an/Litabll anc^ 
seiious studente to this course. Ihp University of the Punjab has just added the subiect of agriculllire 
(a paper and a practical examination) to . the Matriculation Syllabus (1913^ I- understand 
-ftljat were IS a gioxyng demand fCr imurscs in nature study in the primary schools ns soon as 
ttnined staff,and funds aro available. Such cpuises are eminently suitable for tlio training of coun- 
• try boys u hose whole aftor-lifp wiU ho passed in farming, and should equip them for liidier traininc 
afterttards in agriculture either in the short voriiaculnr classes or the higher Univereity course— 
better than a purely literary schooling. ■' 

I think the time has come when the Agiioulturnl Department should see how far it can join 
hands i\ith the Education Department in forwarding such courses cither by training men or by 
supplying iuspeotprs when time and staff permit. This was indeed recommended by the^th Board of 
Agiiculturo, which met nt Pusa in February 1010, hut no stops have yet been taken in this Province. 

(d) The revision of the Curricuhivi for the Punjah AgricvlUiral College. 


' ' At present there is a largo amount of time devoted to the teaching of clcmoiitarv science sub- 
jects in the Agripulburnl College at Lyallpur. Such subjects as elementary Chemistry,^ both oignnio 
. and iiiorganio, the principles of elementary Botany, elementary Physics and Mathematics can bo 
cqiially well taught by the existing colleges working under the Education Dopaitmont where such 
colleges possess well equipped Inborntories as is the case at Government College, Lahore. In teaching 
• these subjects in the Agricultural College no overlap tlic work of that department and also absorb a 
. coAsiderable amount of time out of an already over-cron ded and over-short course. A fair acquaint- 
ance nith the elements of the above subjects befoie joining the Agricultuial Oollcgo will permit the 
student iio devote more time to the technical application of these sciences and to purely ngiiculWral 
subjects, and nill lighten the course for him ns well as permit of a higher standard being readied. 
It will in fact raise the teaching elBcioiicy of the Agricultural College. 

I anticipate that with this laising of the standaid of entrance wo shall only bo able to secure 
sufficient scholars to fill the vacancies in the Agricultural Department in itself. If the diploma course 
is to ho continued nt Lyallpur, I advise the elimination of such subjects as Physics, elemental y 
^lathematics, elementary Chomisti'y and Botany from the Syllabus of this College by the dual pro- 
, cess of affiliating the College ivitli the University and making a knowledge of these snbmcts condi- 
tional for entrance to the course of L. Ag. in a similar manner to that adopted in Medical Colleges. 

A reference to the time-table of subjects taught in the Agricultural College at the end of the 
note shoUB that wo shall effect a saving ol some 16 houis now devoted to teaching elementary Botany 
and 13 hours devoted to elementary Chemistry and 11 hours to Mathematics and Physics in the first 
two ycais, making a total of 40 liours out of 99. If we recruit a type of student having a fair 
knowledge of the mcmeiits of science and wo devote in all nine hours a w'eek for two years to cadi of 
the subjects of Chemistry and Botany, wo shall not only bo able to teach these subjects in a more 
. spcci.'ilised and technical manner, but we shall have a further twenty hours of study per iveek to 
devote to the special agricultural subiects. Tlie suggested time-table for the Punjab Agiioiiltural 
College at the end of the note show’s that by the elimination of these elementary science classes wo 
can raise the time devoted to Agriculture from 31 per cent, to 48 per cent., Entomology fiom 4 to 6 
. per cent, and Agriculture Engineering from 1 to 3 per cent In this manner the general standard 
of the whole of the important subjects taught there will be improved. These proposals are based on 
the 'past four years’ experience and on the recommendations of the board of oxaminois for ilio 
diploma of L. Ag., Punjab, who in their reports for 1912 and 1913 have particularly noted on the 
^ poor knowledge of English posfeessod by the candidates, on tlicig inability to apply their technical 
know’lodgo, and on the congestion and over-crowding of the examination subjects. 

In addition to those changes in the standard curriculum now being tought in the Punjab Agrionl- 
tnrnl College a want is felt for organised instruction in the science of rural economy, and mis is 
paiticularly needed for district officers such as assistant directors and the agricultural assirtanw 
woiking with them ns W’ell as for agricultural assistant® working on the farms of the depMtmont._ A 
course of this ^po has been recently started in the Beilin Agricultural College (Landwirtsohaftiioiio 
Uoclischule) it consists of instruction extending over two_ sessions and includes lectures in the lol- 
Ipwing subjects which are supplemented by practical work in the College— 

(1) The principles of national and communal administration. 

(2) Bnial administration. 

’ (3) Civil Law. 


(4) Finance. 

{S) Insurance, social and private. * ’ 

(6) Selected chapters of agricultural policy. _ 

(7) Co-operation in its relations to agricultural organisation and present conditions of agricul- 

tural co-oporation in Goimnny. 

(8) The use of co-Kiporatiou in ngrioulturo; its principles, history and different forms. 

(9) The technique of co-operative administration, including the administration of ccKiperative 

unions. 


(10) The law of co-operation. - . v i- j 

(11) pPhe principles of commerce, the general, principles of 

rural economy. The principles governing wages, credit and stock exchange operations. 

Tf % 
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It bo difRcnlt for such u college «a the Punjub Agr.cultujul College, ftith Its dumnisbhU 
,bci of students economicnUy to s^port a pioporlj qunhliod toaohor of ^is tuouco, but rf & 
IS ni i Pincticnl outcome of the suggestion of ono ccntial tiuming college for Indm us indicated S 
iin «o^t pnragiaph, tho inclusion of a professoi of this science ol rural economy on the s^a^f ^ 
Collet 18 of tho utmost importance Tho Agucultmal DL-pnitment la outfn-owing its adimmst,^ 
ho and Its deiolopmoiit is not pioceodtiig uiuformally in all its brmiclies in tho Punjab, 
oiganisation is handicapped for ij^ant of a piopcilj qiialiried staff. The cMstmir assistant 
M^uoiKing ncqunintanco vith this soionco or nnj of the c cion hmwchos inificntcd in tho aC® 
couiso of instiuotion non hoing giicii in tho Beilm Agiicultuial High Sehool. Yet ibo snhjK 
tho best method of bringing tho lesidU of tho Agiiculliiinl DcnaiLinont to tlio aolico of tlie^a! 
,o „nr«miml in tlio aEoiidn of tlio Uoaid ol Agueulturc. Jt is utlcnowledgod on all md™ 


accomplishmont. 


(c) Staiidai dtsation of the dtplovia of L.Ag, foi India. 


There aio many nigumeuts in fat our of stundnidisation of the diploma of Ij Ag . but tho 
niincipal ono soems to bo tbo cspcntivo inothod ot tho presmt sjstem ol ono college foi each proimce 
iiicsnectito of local deiiwndt ‘VV’itJi tlio increasing facilities Jor inler Lonnuvmoation jn the oounfn 
labour of all kinds ttill tend to flott to tvlieto there is most douiaud for it. In the course of thehst 
foui jeais tic hato had omplojed in tho Agnculliiinl ColJego at Ljallpui giadiintcs of the Calcutta 
Allihabad, Bombay and tlio Punjab limtorsitios Giten n umtoiiu iiroduct in the slinpi. of 
tiaiiicd men from tho Agnculluial College, otei -production in one seliool will lead to their toekinc 
omplojmont fiirthoi afield and obtaiiiing it. On tlio othei Imnd, laclr of unifoiniitj will m tho 
picsont stale of India tend to atlinct students to tlioso kIiooIs where udncalion is clicaptst, and a 
qualifacatioii can bo most onsilj obtained. In tho interests of tho Indian farmer it is important that 
llic Agijoultuinl Bonnitment duiing its first yeais of PMstcnco should be staffed hy thoiouglih 
conipotont mon in all blanches of this scnico Foi such pioiinccs ni the Pnnjnb, wlime it la clear 
thoiL' oMsts no emplojinent for tho prothiels of higher ngiioultnial education snii> in the setiicu of 
Coiernmcnt, one odiieationnl institute for several proMiieos would suflico for soma jears to come 
and indeed for manj joars, fm it will be minv jrari bufoie ediieation is so common in India that 
compoloiit srioiitifio .igriculturists will base to hnil emi)lo> munt mit«-ide the serMci*s In mj opinion 
tho mvcluiieij of agiicnltuial ediualion would linio hem moio clliciCnllj inn with onli ono college 
foi tho whole of India and with rt'search stations nnd e'tprnnienlal iarins in enth proiincc Such 
a college would he capable of tinining all tho higher ixnll leqnued in llie Agiicultural Dipartuiiut, 
and tho pioiinci.U departments would tlien bo lic*e to dfwote IhomsrUis to icmaeuint education, to 
district work, and to coHoeting tho large amount ot inforninlion on tho oiops and conditions of India 
which can never bo done by ono research stition. This does not in anj waj imjilj tho abanilomnont 
of Pim as a useatcli institute, but rather the dupluntion of tho si.ifl thtio or cKfwhcre In the 
educational subjects Duplic.vtioii of stall v'lll Imre to be effected in the Provincial colleges if mciul 
icsoarcli work is to bo done ihero in addition to giving .v iliplonm com re of instnictiou, and with a 
linutcd demand foi higher education it will be more tsonnmiesl to make one dnpluatinn than several 
Til thoso piovinccs wheie there is ahendj a soriona domaml for ibis type of ediieition am) tho nnia 
bei and qunlitv of tho licoiitintes warrants the ovpenve ol npke<j> tho College might inaintiin its 
educational side working on evaenj jinjaUel lints to tho Ctiilr.il Training tWlego and with tlie 
svnie syllabus 


(/) A Currtuiht in foi Farincn* cJnsfcs in the Ucniarular. 

I append at tbo ond of tins note the syllabus of the six months' vernacular conrsii of insliuction 
in practical agriculture non being given at the Agricuttuial Collego at Lvallpur. This coniso lus 
been mndollod on what wo consider the required com so of Inslriictioii for the Uivining of a farm 
subovorseei It is ciitirelv jirncticnl in its nature and attempts to fai’iiUnnst the atmlenl wiUi 
.ictiial nietliod of tniprov cnieiit which espencncc 1 ms shown to be of value it dcimnds onlv ilio 
most elementary education, and iiideotl it is sufficiently siinplo and ptaeliC.)! to ho of vahia to an 
absolutely lUiteintc ciiltivatoi Though I consider tho vomacuHr eourso of instruction iiiVist ho of 
a jiim-inrinl or locil nature and particularly modelled to suit tho reqiimments of Hit province in 
which it IS giMii, yet a comparison of similar courses given in other college- and the t'xpeiiciiti 
g lined tlicic uiH bo of gnat raluo to oil m offering suggestions and widening our outlook 


{ff) Agricnliitral College staff. 


The agiiciiltiiial side of tho institute has to be entirely ••luffed by men trained there If these 
mon arc ongiged in teaching, and it they a»e not satisfactoiv in ovcr> lesnect, to use tlium for 
tc selling woik moans wo shall merolv raiiltiplv then mistakes Tlie educntional side of agiMuUuro is 
too extensive foi ono man to cany it out unaided, a ceilnin amount of the work must be doputed 
to his stair It is necissarv theretoie to have* ilioionglilv (ximpeieiit men, idinaled mon and meu 
with tho neci-sniy technical knowledge awl expeneiico on tho staff to isMrt the piofcssoi 

In the tcnchig of elementary soionco, the Indian assistants have proved of gioanulp, and os they 
gam cxpoiieiico can assume greater charge They are, howevei, tmiFornt illi weak in the liboratmy. 
and this is probablv duo to tho Unircrsities negh*cting to lecopiise tho impoiline,' of praelicvl 
scionce as apart fioni theoiy and (until very recent tunes in this province) emphasising this in the 
allocation ot marks in tho examinations for seieiice degrees Tiidian assistants aro used in tho 
Punjab Agiirultiiial College to tench such subjects .is olemenlerj Oliemistis, ekmentnij' Bofnnv, 
olomontniy Physics and hlathcmatics, Vcterinaiy iScience, IJntomology, Puivoy'ing and for rpeciiU 
ooinsps and classes in Agricnltiiic, including the vcmnciilnr coiiisO for the sons of ranundotc Ihcv 
Mil not foi the piescoit bo put in independent charge of such snlijecls iis Agiicnhnre, Agricultural 
Chomistry nnd Agiiculturaf Botany 


Ifcsrnif/i —Tho same applies to resenieh work So little nttunlion has heon paid to praclicvl 
ficienca in Indian cdncntion iiitficrto that there lias not been in existence n class of man icadr to 
oiitei Ino Uboiatoiy dovoted to rcsenicli woik I'ntil vciy lecently, even m such a widclv tnuisbt 
seienco as Chomistiy, it was impossible to obtain iu lliis province a ru eiice giadnnte vilio on entering 
a J.iboratoiv had not to bo tniiglit tho roost elcmentoiy methods of dotiiil. Accuracy of vrorking -iras an 
iiiiknovvn qiinntitv^ This means th.it research work m India requires the closest supornsion bv 'Uio 
iioad of the Inboraton who must oveilnok each and everv detail of tho woik of lus Indian sta^ff mi 
tuo lust mw soars This close supervision and lengtliv training is n ilurallv jiksomo to tho siaff, and 

n....... — .1 — . . • ... -r. ^ goctions men 

t Jicm, 

Useful, 
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f 

' but* it is not essential. There are jio Indians in tho Scioiico Soetinn i . 

and curry out this workvUimKlod. I have an JJ. Sc. of tho Puniah P>‘<;Sont stand alono 

" pitv research- sdiolarship in tho Ohomicnl Lahoratorv. Ho is keoii nnirl” Hnivor- 
ui>nsioriug the detail of manipulation and in abstracting tho liloi(!turo of 
ho can hold on for a fow years, he should do niT i" 11*^° 


standing in tho nay of oncoxunEing higher soienlific education in India ;Tt tiio®ni-«iln+‘f^™ 

,a no propoi^ outlet for tho-prodnet at tim end of a long and oxponsivo oduratiS x - they find colfc 
oonteniporanos who havo^ spent loss in time and money Ixoldinc moio hinhlv nn.tl ® coUcp 

^SciMitiiic spirit IS not oificiently aiivo in this countrj* to scouro votaries in tlte iacrof tlbif^' 



(0 TlicreJalhc expenditure on tfarJnng and research in the Pintjal Agricultural Colleae 
as IS shown m i able i\"o. X7II at the end of the note. 

These -fiEures arc based on the ostimato submitted by each cxpoit, and Ixavo been compiled each 
year for jnclusion in tho -provinctal report of tho Dopnitmont of ]>iihlic rnstnietion. It is a voiv 
dillicnlt matter to ohtein anything lilto loliablo figures in such estimates as those, since a Inrco nro- 
' portion of the oxponditurc is necessary for hoth sections. A fairly accurate estimate, however, can bo 
obtained hy n-reioneo to the staff (shoxvn in table No. XV). The coat of stall amouAts to Rs.’ 63.923? 

.^r Dci n.^tl 1 fifi /triX.IfnlV rlf«1tir.f^1-t1n 4-.n O** Af\ lETO — Lt.. A 1 • •« «• * . f 



•ituMu^AAv vs. ....V ^.ivs.sia ouui wnij, VIA, iiiuiiujiiii 1 oi’ THO worivFiiop nnci luo gonoiai 

1 (inning c.vponsos of the CoUego and aie inscpniablo lor tlio running ot tho in&titiito iilicthor ns a 
leBoatch station or a teaching college: — 

ns. 


Total ( siKindltiirO on tlio rollcgr In lDlZ-13 . 
Coa>il‘t< of 

(1) Stall for tmelilnq .... 

(2) StaO (or tonchhis and r<->rarcli . . 

(S) Man lor roaearrh .... 


Tot IS ton St irr 

(4) Otlicr ra|icns<-a of tin- CnIlo:;i;, mlutrnauco ot lal)Otnlorir<, Tluroiii-an and Indian 
• alorcs, 1iool«, oil. fuel and Roa. nnUrial for nork^liop, tir 


98,277 

12,S87 

11,8S2 

S.IUD 

50,519 

n8.7'.S 


Incomf 


Gn.\XS TOTAl. 98,277 
. . . .~11,730 


; SpUabus of the Vernacular Course at the T/gnllpur College. 

1. Thoic 11 ill he n course of practical agriculture giien in tho vernnenlur every year for the sons 
of aErJijiiltiui.sl8, who Imvo passed tl'.rongli the upper primary school conise, 

2. Iloyfe hotwoon 10 and 20 iihoso /sithei.s nie ncuuil cultivators nlll bo prefeiicd. 

< 3. Applications for oniolment should be sent to tho Principal of the College by August 1st. 

•1. Tlio course will be from October 1st to Hceorahor 20th anti fiom Fehiuary Isfc to April 30tli. 
Fiuthor training, eipecially in the interenUuro of cotton and inni/.o, iiill bo given during July and 
August if required. 

a, About 20 boys iiill be taken each year, 
fi. The cxpoiises of tho course arc; — 
la) llupccs 10 for the whole, cour'-e ns boai ling hon.so foe, 

(b) Rupees 8 or Rs. 10 per monscni fot food. 

There are no other charges. 

7. Sis scliolnrsliips of Rs. 8 per mensem will Iki given. Other hojs will ho made to w’oik us 
labourets on tho farm, bo that the training nny bo thoiouglily priietieal. and Uicy will leceivo an 
Smnt- nceording to the A-nliio of their work. Jf possible, a mouth or so will he spout at Gurdaspnr 
foi study of linrnni eultirntion. 

8. TIio coni so will eox'er the folloxving ninttei.s; — 

' fl) Soils . — Their composition, suitability for different eiops; tieatmont of different soils. 

(2) CuUivntion . — Various inoUiods, effieioney of haiul labour (digging) and bullook labour 
(jilonghing) compared. 01ij(*ct of iiloiigliing, timo of, methods ol. 

' tS) Imnlrmrnts . — Rifferoiit kinds of plonglis, hariows, bohng.a, roller with special reforence to 
tlio conservation of moistiiic; reapers, foddei cutteis, etc. 

' (4) Poed selection. 

(5) Manuring. — Preservation of manures, green manuring. 

(0) TJ'rtfcr lifts. — Capacity, cost, ofllciency. 

(7) Cattlo feeding, 

(8) Dnirj’ing. 

* „ (0) JfofaTtical.— -Sampling of seed, pui'itj', germination, crossing, types of cotton and wheat. 

(10) ‘Entomological. — Lifo history of common pests, such ns — 

(0 Gram caterpillars, 

(ti) Roll worms, 

' (iff) Grass hoppers, 

•" (iv) Sugnicniio borer, 

(a) AVhito ants, 

' (vi) Aphis, 

nnd mothods of combating these pesfs, 

(11) Pr/friiiari/.— The common diseases of aniiiinh nnd thoir tioatmoiifc— tumors and wounds 

in cattle. 
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Stateaiest 


V 

w 1- manlier of applications for enirp to the Punjab AgrictiUural GolUge, 

ZpaUptir. 


HXA'SnKATlON PABBED, 



Q v«KNT No. ll.SImotng the occupation of fathers of candidates for admission into the 
^ 2>nnjab JgncttUural College, hgaUpur. 


GOTEBS- 

IIEKT 

BEBVICE. 


Govehn- 

51ENT 
BEBTICE. 
OTTK BAND. 


Peitate 

BEBWOE. 


Peivate 
bsnviCE 
WJXU I.ASD. 



35 687 Oi 1616 

8 6'65 25 27-17 j 

15 1685 24 2691 

6 7 69 2l|s076 


35 6 87 321j 03 
11 11-05 43 j. 15 6 


35 3D 


Pemaeks. 


500 200 BpplicahcmB 
were not to- 
02 cuTod on propet 
form, honcollietr 
89 oooi^nlion can- 
mot no tracod 


3 75 


15 87 5 


40j 51-26. 
18 1450 


SIAIPMENT No. IIL-Showtng caste and rehgion of candidates for admission into the Punjab 

AgiicuUnial College, Lpallpur. 


Total No. o£ omdidatcB. 


PAETICntAEB. 


Casta and religion. 



Numbor. Percentago. 


(I iSg 

jiSiuh ira 

• ) Mnliammadan . 5 

K.B.— 200 applications roociTcd lata and not on proper romof admission. 


Hindu . 

SiV-ii . . 

bluliamm-idan 
Olinstian 


C 

. A Si 

I M 


Hindu . . 

Sikh 

Tilnliammndan 


Hindu . 

SiUi 

Mnliammadan 


Hindu . 

SiVh 

Muhammadan 


* Nono of these hnyo joined tho Collogo. 










SrwE«BN*T No. lY.—Shoioing nnmhr of students on the roll oj the Punjab Agricultural 

College^ Jjyallpur. 


Tear. 

> 

Kniuhor with 

cfiato of students in tho heginning of Session. 

Number of 
studonta in tho 
end of Session. 



So. 

r 

1C < 

1 

L 

Oaile. 

. 

Mnhnmmadim 

SiU 

No. ^ 

j . 

• 

« 

« 

• 

• 

♦•4 A 

O 

’ 

‘ 35 

nindn ....... 14 

Muhammadnu 

Sikh 10 

} " 

OJlX-12 * . • • • 

56 -[ 

1 
L 

Uinda 25 

Mnhamnndnn ...... 17 

Sikh ........ 14 

1- 49 

J 

1 

19I3"13 • • * « • 

0. { 

llinda 26 

Hahammadnn ...... 17 

Sihli ........ IS 

|- 63 

1913-11 . . . . . 

27» -1 

Xisn>dQ !•••••§ 18 

Maliammitdati 6 

1 

SiWlt ••••#*••8 



* Sipltnna oIafo ... .25 

Ciisnal atadcnti . < . . S 




SrAiiMiXT No. V. — Shoicing easie, etc., of Vernacular claii ftudents. 


Nnrao of cinss. 

1 Nninbcrof 
Blndonta. 

1 

OAbrn Oi f-XWDENTB. 

1 

Eamakkb. 

Hindu. 

Sikh, 

Hnliammodan. 

Ycmcnlar dn«a 

1 

13 


5 

C 

Ono boy did not appear in 
tho Inal oznmination hold 
in May 1013. 

' 







SrA'n:ui.NT No. yi,-~DetaU of scale of pay in the Punjab Provincial Agricultural Sermcc. 


No. 


1 

1 

2 

C 

17 

.*> 

2 

3 

2 

2 

I 


TobI. 


AaaiBlnnt "Dltoctor 
APhiBtnnt Director . 

ARrioullntnl AnBifilinti . . 

2 uoneo ollcnrouco . 

AenoiiUttral AaBietants . 

6 hoUFO allowanco . 

AffrictiUTirnl ABsistonta 
17 iionao allowanco 
AfiBistant ProfoBBora . , . 

To idling and llOBOttroii ABBiawnta 
2 house nllowanco • ^ 

Toiohing ftttd Hcpoftroh AssiBtantB 
2 hOuBO ollosfftnoO . • • 

KoHcntoh ABBistonw . • 

2 hoTifiO allovinnoo . • • 

EcBOuich ABsiptantB 
2 lionao oUoiiiitioo ... 
DemouBtrAior 


Pay. 


Ea. 

300-10-400 
160—10 - 300 
140— C— 200 
(3) Bb. 15 oadt 
JOO— 4— 140 
@ Ea. 10 ondi 
40-0-100 
@ Ea, I oaoh 
150-12-8-0-400 
143-0—235 
® Ea. 15 each 
70-7—140 
@ Es. 10 oaolt 
145—9—235 
@ Eb. 15 onch 
70-7—140 
@ Eb. 10 cadi 
75 


Tears. 


10 

15 

10 

10 

10 

20 

10 

10 

10 

10 

PixOd. 
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S’fATrMBXT No. '\^I. — Showing present employment of J?mjab Agricultwral College Oradndtei, 


Knml)er ol 
shtdontig irho 
pawodthe _ | 
Siplonia ExAmi- 
natiou from 
Faojob Acrietd- 
CoUosc 

Nnmber in Got- 1 

onunent employ, i 
ment in Apri- 
cnlhital Deport- 
ment. 

In GoTomment 
employment in 
other copooities. ! 

Nnmbor who oro 
aotnally fannint' 
ormonoging 
• their own 
londe. 

Othorwiae 

employed. 

ITnomployed. 

fi 

i . 

B 

16 

10 


1 

2 

1 

3 

1 

r 


Statemest No. Vlll. — Shoioing present employment of Tcrnacular Class students, Pvnjal 

Agiieullural College, Lyallpvr. 


Kntnhet of 
stndonts wlio | 
poaeod throngh ] 
the Temoculnr ! 
coatee. 

Knmber in 
Government 
employment in 
Agtionltnrol 
Deportment. 

1 

1 

Nnmberin 
Government 
employment 
in other 
copodtiea. 

Nnmher who ore 
actnntly forming 
their own lands. 

Othorwiso 

employed. 

'Dnomplujed* 

i 

1 

tS 

1 

1 

13 

1 

1 

2 ' 

1 

2 

4 

6 

■ 


Statemeut No. IX . — Showing requisition for services of Tunjah Agricultural College 

Diplomates, 


o 

•a 

•c 

o 

09 

1 

Tear. 

From whom the 
offer was received. 

1 

19U . . - . 

i 

1 Alwar State . . 

2 

1911 .... 

Air. G. F. Donglas, 
Eorristcr-o t-Lo w, 
Bareilly. 

3 

1913 .... 

Sordor Amor Singh, 
A'ozim, Folialo. 

4 

1912 . . . 

Iiala ^tadho Hami 
Tnlisildatp Ptvtiola. 

S 

1912 

Lola Amrit lal 

6 

1912 . 

sr Parlnp, Esqniie, 
Almoro 

7 

1913 .... 

Botanical roicstcy 
and SclenUGo Do. 
partment, Uganda 
lAliica). 

8 

1912 . . . , 

Imperitd Economio 
Botanist, Fosa. 

9 

1913 . . . . 

Aitoliison College, 
Lahore. 

10 

1913 .... 

Imperial AgricnUnral 
Bcscarch laslitnto, 
Pnea 

11 

1013 . . . , 

District Board. Am- 
bals. 

12 

1913 ... 

Faridhot Stoto 


Kamo of post or 
pnrjioso for 
wmoh icqnired. 

Poy. 

Xti'aiAicns. 

9 

Plantotion work . 

, 


SO-5— 100 

Bcqnircd for » period 
of two years io the 
instance. 

Person knowing ngri- 
cnlinro rcqnired; 
pnrpoBC not stated. 

Pay not given. 


Alanagor of loQds . 


Ditto. 


••• 


Ditto. 


Tutor in Agricnitnio 


Ditto. 

1 

Sfanogcr, farm . 

E«i 7S pir mon- 
8cm. 


Snpetvision of native 
laboar. 

Bs. 

lOJ 

£80 a year to £130 
with luinso accommo- 
dation and medical 
attendance .with free 
quarters. 

Tonrth Assistant . 


T5~10--12S 

. 

Professor knowing 
agricnltnro prefer- 
red. 


80-4-100 


Scco&d Farm Otct- 
6CGr. 


00-8-100 

' 

Saporintendent, Ar- 
hunooitnio. 


8 

1 

Hy trlomiial lucre* 
ment o£ Bs* 3 and 
Us. 20 fisod travol* 
ling nllowanoo* 

SoioDCO teaohor_ . 


... 



i 





























Fmjah Agricultural College, Zgallpur. 


17nmo o£ class. 


3rd year dass 
Snd year doss 


Isbycarolnsa . 

Total 



Lnsd 

Soronno. 


12 locinroB 
only doU- 
Toro I in 

autumn 

term. 


Iiand ^ 

Snrroyinf^. 

O 

a 

.s 


13 lectures 
only doJi- 
Torod in 
antn m n 
term. 



Incliulos (o) 3 liourb foe IcotnrLS. 

M (6) lliour „ „ 

„ (0 2 lours „ 

if.a.— XoUl ot 09 lottta par -neck or avoriiiro of 33 honts per week for each olnss. 

StatimJIST No. Xl.-^lSuggcsfcd ime-tallc for the Pitvjab Agrirulhual College, Lgnllpm . 


Name of class. 


3td yoir 
And year 
let year 



land Itercnuo. Land Snrveyin^. 


i 1 - 

O C bt 


0 

0 


IS Ifi 


24 Icctarcs in all during tbo yoar. 



?r.D.— Thosu figures eiro pi>pruxiDi I'o pore(nda;;o of time dorutod to oaol subjoot in tlio oonrso. 

Agrienttarc . 4S pot oout. 

Acnoallur.il Clicmistry ...... 18 ^ 

I, Hot my 18 „ 

VOorioary Eoltnoo ... . . . C „ 

Land Korouuu and Survey iug . . . . , 1 „ 

Hiifomologj . 0 ,1 

AgriouUnral Uugineoiing ...... 3 „ 

Xotil . 109 


SfATyiirsT Ko, XIT. — Camparithn of itme devoted to each subfeef in the course noio given at 
the Ftttijab Agrievllural College, compared with the proposed alterations. 


AgnenUnro ...... 

Olicmistry, inclnditig AgrioiiUnml Cliomislry 
Hotany. including AgtionUuiiil Uotitny . 

Veterinary Scionoo 

Fiiy files . . . t . 

llatljcmotics ...... 

Hntomology ... • • 

Agricultural Hngluccring . > 

Land ItCTonne and Land Snrroylng 


Present oourso. 

31 per cent. 

19 


25 


8 

I* 

7 

II 

4 

»• 

4 


1 

19 

1 

IP 

100 



Proposed course. 














































166 


SiATiMENT No. 'Slll.—Showing iotal expenditure incurred dtu ing the pa<ti five yeara^ 




ATiI.OTTES. 

PElWENTAOr. 


Tour. 

Total 01 - 
ponditaro. 

1 BOBoatoh. 

Edsoatioa. 

1 

^ BosmtoI). 

Bdnottion. 

Bbstalkb. 


Bo. 

Be. 

Bs. 

Ba. 

1 


1008-09 . 

00,022 

Oollogo not 

opened. 

1 

1 


1009-10 . 

95,210 

14,8(8 I 

(a) 80,892 

ISl j 

BIO 


1910-11 . 

90,501 

1 20,313 

1 

{«) 70521 

225 

77-5 


1911-12 . 

02,517 

1 

20,250 

(0)72,207 

220 

760 

A 

CulUgo Inntcl out ei,;1il 
proanatoa in 1911-12 

' 

1912-13 . 

1 

98,277 

20,153 

(o) 77521 

208 

72 2 

CnllpRe turned out oiglit 
l^ndnntcsin 1912-ld. 


(it) loclndot pay of nholo < xtablishnirnt 

IT 1].— Him Btatcmont ot cspoiiditoio cxclndoa Hio eont of building 


STAaMiixi No. 'SlW—Showing income 0/ (he Punjab Jgrici'lhtrnl GoUcge, lgnlij)»r. 


Tear. 

Amoaui. 

i 

BcnABKB 


Its. 


1908-09 . . 

i 397 

1 

- 


1 

701 



8,818 1 


1911-12 

8.290 


1912 18 

11,739 ! 


1913-14 (oatiinatod) 

12,700 













serial 2To. 


-SMrEMbNT iJfo. XV . — Showing staff engaged in teaching and research in the Punjab Jgri- 
eultnral College, Lyallpvr, on Isl October 1913. 


Su1>jDcl. 


Chcnii'ifry . 


/^ctiUorc . 


UOlnny 


BdncaUou. 


BIi. iTnirat 8in|;1i, 
Aa^ictaut Btofceaor 
ot Chtitnstry. 

!Uii1 nmtn’ul Naaic, 
Lootwo TaliloAs* 
Bhtani. 

STali^nb Aliiliabora* 
<oty attendant. 

Iffarain Bln, lAbom- 
(ory fttUndant. 

BemonstmtoT, to- 
cml. 


TotJiI 


nil, Jvliaral; Shrfi, 
AaMRfant PrOHS- 
SOT vf AindenUitto. 

S'lndlit Slinli, Mn* 
Laddnni. 


Total 


Ti. Jai Clianil, As* 
sistnnt ProfoBHOr 
of Dotany. 


A 


Sb. a. p. 
17S 0 0 

4C 0 0 

12 0 0 
12 0 0 


2iS 0 0 


167 8 0 


19 0 0 


20G 8 0 


ISO 0 0 


150 0 0 


Edscatlou and 
research. 


Mt. J, IT narncB, 
Apr icnltiiral 
Chemist, Punjab. 

2 Peons at Bs. 7 each 


1 ChoerLidar at Bs. 7 


Mr. W. noberts, 
Professor of Agn- 
cnltnio. 

2 Peons at Bs. 7 each 


M. hlnUinr Kabl. 
Teaching and Eo- 
Biarch Assist.’iiit 


Mr D. Milne, Econo- 
mic Botanist. 

A.Tn8af All, Teach- 
ing find BoBcnroh 
Assistant. 

Banal Ohsnd, labota- 
toiy attendant. 

Sant Earn, labora- 
tory nttendont. 

2 Peons ntBs. 7 each 

IMaliatEs 25 

1 Under-Mali at 
Es. 10. 

1 Tesobing and Eo- 
senreli Assistant, 
Tocant. 




Bcscarcb. 


Ee. 


800 


14 


821 


C50 

It 

64 


718 


750 

81 

19 

12 

11 

25 

10 


908 


Air. B. IC. Ambclar, 
Eoscatch Assist- 
ant, 

Bh Atjan Singh, 
Ecsoaroh Aesist- 
nnt, 

Mr. Bnrkat Ali, 
Eescaroh Assist- 
ant. 

One Ecscatoli As- 
sistant, vacant. 

Jagat Enm,I,nbora- 
tury attendant. 

Parnl Qoadic, Labo- 
ratory attendant. 


s 

a 

& 

c, 

I 


Es. 


77 


77 


77 


10 


18 


Zahii-nd'din, Mu- 
knddam 


254 


10 


C5 

si 


». Um .M ..a» li. rf •“ ”■* ■“”* 


19 


Y 2 



Serial Ko. 


Staiuient No XV — conitntied. 




5 Vetennaty 
Science 


M ilntiammnd Ab- 
dnllo, Vctorioai? 
Assistanb. 


<! Physics and Vacant . 
jl at h 0 - 
matics. 


land Snrvoj- Pt Hnilk Saj 
mg 


8 IiandBcTonne hit. Sahsbniy, LO.S. 


Ii Vadan Mohan Lnl, 175 Mnhaminad Ali. le 
As'istant Frofossor Mnladdam, 

o£ Cntomolog}. 


Balip Chnnd, Xaboio- 10 
taiy attendant* 


One Fcacblng and 
Bcscarch Assutaut, 
Tacant 


Tcarly 25 


Sanction 
for an 
honorancm 
of Rs 100 
per annom 
oppliedfor. 


Agticoltnral Vacant • 
£nginccnng. 



Bam Chnnd, icaret 
and setter. 


i Field men at 
3EtB 12 each. 


10 General . Principal, Panjab 
Agnonltnral 
College. 


X Bnm Lnl Head 80 

ClorL. 

L. Easbi Ram, 47 

Aoconntant. 

h Dcs Baj, Boootd- 35 

Leopor. 

M. Abdnl Gbani, 44 

Store-keeper. 

21. Hussain Ali, Lib- 35 

ranan. 

Ii. Gopi Clinnd 22 

Typist. 

ii Dor Raj, Typist 30 

Pt _ hloban lal, 20 

Bianst and Bes- 
patiher. 


BSMABKO CGnma 































> SrAtJaiENT lJo..XV—conchided. 


1 

1 

» 


4 

HAncaiioo. 

S 

o 

Bf 

s 

a 

1. 

!• 

KdnoRtion nnd 
roscMrcli. 

a 

01 

UJ 

g 

a 

o 

Pi 

P4 

Beaearoli. 

1 

Bl 

g 

a 

g 

Ol 

•a 

§ 

s 

»£ 

an 

p; 

1 

B 

S 

4 

5 

c 

7 

8 

0 




Bti. 


He. 


Bs. 

Bb 

10 

ton- 

tld. 



•«« 

M. BooIru Khan, 
MuFPnm and Hat- 
tinrinm Keeper. 

21 








Onopeon 









Ono chnnkidar . 









One tcmt'pitolicr 

M 




'■ 




One sweeper . 

M 








Three nn'ccncrB nl 
B«. 0 ootii. 

D 








One Itiuelifi 

1 








Tolnl . 

280 








irerlAop. 









Pf. Clmndn Liil. 
Head Mi^tri, 

Cl 








M. Borhfttnlla, hitler. 

40 








M. Kal)! Bnx, Car- 
penter. 

84 








H. Saltan MulnuntnaO, 
Eurwo Drirer. 

81 








H. Snnnja Boro, 
I'ittcr VlaoLenutli. 

81 








GimUmBaral, Onemnn 

IS 








HftUm DSsp llnmmo^ 

&1A1U 

20 





4 



One Chnokidar . 

■ 








Two cooHey at Its. 0 
caoh. 

1 








Tolnl 

2G3 








Jloml nnd Garden 
Staff. 

1 








Pnlla Singh. Mali . 

D 




* 




3 wo under hlalis nt 
Bn. 10 each . 

20 








Total 







ISoi/riJin!) Jlctita, 

Rupdntcnilcnl . 

25 


i 






Bontcr . . • 

8 


■ 






HJiishti • • • 

7 


■ 






THO BWCCpOIB 6t 
iiB, C piidi. 



I 






Ono oLnakldAt > 



1 






Tolnl 

C9 

4«« 

C84 














OratwToiai 


fl.Cll 

4«« 

40,152 

e.. 

4,260 

63,923 
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Subject IX.— Note on the proposed alterations in the 
course at the Agricultural College^ Coimbatore. 

(D. T. CnADWicK, ir.A., I.C.S., DnitcioR or AoJiicm.Tonii, 3Iai)iias.) 

Tl»o pro'onfc coureo ostcncls over three years and is Iriwd on the roconiint>ndntion8 paused at tho 
Contoronoo nt Tusa in 190G. Tho Inliotnlotics, rspecinlly the chotmoni JiiherAtorios, are hTraniml 
to acoomwodato 20 students in cnefi joar; and consequent/y, tlio ntiraher admitted in each j(at has, 
ns n nilo, boon restricted to 20. Tlic first hntcli of students entoied nt OoimLntore in lOOi, The 
following tnblo shons tho iiuinher of npplioalioris, etc.: — 


Year. 

Kuntier 
of npplt* 
esUona 
lot ndiiik- 
a)oa. 

^ umber 
«d milted 

J< umber ot ttiwo 
who tiltimsidy 
obtAlnrdtbe 
dlrlona or arc etllt 
Ht the Collrjp‘. 

liriiUtss. ’ 

3008 . • 

S2 

38 

14 


3900 , 

■Eh 

34 

10 

f pitied eul after tbteo jrra'i' tou"<e. 

1010 . 

■eh 

SO 

lb 

y 

1011 * 

lUl 

16* 

0 in Hint VI 11 .M. 

* llxclodtng Hio two f tMd«nb *clocled ty JD. 1. 

1012 . 

Si 

SO 

IS lu find etam. 


1013 . 

J M 

set 

so Inlslclwi. 

t Ptrlttdln^ (wo rlaOrnU for rpectsl roor>n. 


Until IfllS, selection from appliennts for ndnits.ion mis mnde bj tiio Piinripivl on n ^onvidefiStian 
of : — 

(i) Tho odue.itionnl qunlifie.stions of the raiuiidnte. 

(ii) The status of tho appliaint’s family. 

Pieforonco uas, as a lulo, given to tlwe from whoso niiti<e>lents it uppciurd pinhshfo that 
they already uore diiiclt^ coiirieokd with riKneuilttn*. i 

(iji) The Districts fiotn whicli they enni«. 

As thcio is niilj one aKrimltiirai tolleg" in the Pitsideiiry and there m worh to bo dono iii 
oioiy district it was inndtisAhle to fill the Ciilhg« ninaj-s with l.oy.s (roiu only a 1 » » distntts Ds- 
lioehilly is this the case ns in iMiulrns tlioie are tour main tern.icnlai Innfpi.’gis ell iniismiiiR 
ciitiioiy distinct iilpliahcts, etc In 1 !U 3 the Imjt woie sf leeted after a short iiritiiinii«ij,v iMimiiintion. 

•i. Tho miijuntj ot lh« tiicsessful diplomntei bate joiiiisl (he Agricnlturnl Department and, as 
f.u IIS can ho judged in tlm short tiiiio they Irnti* la an in Jt, proini'o tety well. Hiit 

{»> Jt has boon ntt''.-«ni> to refuse mlmi^.ion to the majontj of npplicnntsj 
(ii) tlioro h.is hooii lie it j wasl.igo Iniin niroinjt«t tfaoso sohtted. 

3 . AlUioiigh tho Inige iiiajoriij ot tho <.tudt.iits ultinidtoly nwejit Ontejniiictit sort no, oitlicr in 
Madras or in one of the Jinlito biates, them are a few who hate rctunied to tlwir l.md or isiatw 
\ lowed from a purolj Jli'paitnicnlal point tho work of the .tgruultur.al DoiiAttiacnL is being letardnti 
b} the blow i.ito of rconiilment. 

1 . Tho coun.0 at picseiit is tho muho for etetjene and most of Uie iiislriiitum in Ai'ricultUTO.- 
l.ike. place in the last je.ar. J’.speiience has bhonn that lanwy ot the slndeiits |,ud the ^.•lelIee whidi 
tliej meet in the first two jeais dilhcult iimbiht> to cojie witli it ha* formed tho cUiel Ttssoii fur 
w.astnRo The diflicultiob wliidi iinso through lititiiig to deni with iItsos tomjiu-ed of bova oi uniten 
iiitotligeiicu .lie albo objicriencvd Jt is doubtful wlictlior thos.* wJui wish to return tu thiir mm 
estates need to be jiiit through the full eeienc" course ns now arrnngeti, Jo iho dejtaitiaenlal Btalf 
allot 0 tlio status of the trained iiiuistr} tliere is loom tor llireo tjpos of lacii 

(<i) The nmn with full pinttuol tr.iining and roiiio sei. ntific Unonledge who would do for the 
work in the distiicts- pushing tisioguised iniprosvinents. 

HO The man Itillj trniiifd practivally but nho iiosj-ssed of belter rcientjfc and gnu ml ailaiii- 
ments capable of managing farms and carrying out, under direction, (>xp.<iinKiital work 
tliemon and of controlliiig the formci Uass of men. The bi-t of waidd, it w hoped, 
ultiniatol> rise to Gnrotted po-its. 

(tl As-sistants in tho Science Si'ctions. ’Jhe«o havo at time, fr, ga into the districts and it is 
desirable, geiieriillj epcakini*, that tluy alioiild ntwa>s haic pane tUroiigli an agncoltwral 
course though nt tunes scieiicc giaduates fiom tho Uiiiversitj may tw prumnd. If 
U-sicliors in Agiicidtuio ore riqum’d later m Tmimng Schools, etc., they would he drawn 
from CIa«s {b). 

6 . At present, an attempt is made to turn these three type i of u-'n out of the baine mould. 
Trom 

(i) a recognition of tlio necdlessncss of putting oici^ono through the ssmo coiijmi.' 

(ti) a desite to meet more full} tho iiumbcib ot applicants, and 

(m) a dcbito to obtain moro geiieially inU’lligent classes for inbtmrtion in tlio K'iencos,sand 
(ir) a jienisal of reports on Agricalturat Kdiication in countries otlmr than iSngland, 

the scheme which has been dotaiicd below was worked out 

6 Itnefl} it proposes to divide the full courbo in two, of whiih tho fust two jears will be dovot«l 
to agnoultnro both on tho fnim niid in the lecture room and tho last two ye.ars wiU be given ronitit.v 
to the bcieiices connected with ngriciiitiiic. Where the 100111108 ht in the iimt two joiirs sonic 
of tiiom will ho giicn hj tiio ofliccis of the Pefenco Sections, hut the iigricultui nl aspect will tie the 
iiomt. that will ho insisted upon and Iheio will he little pr,ictieal cxpeiimetilnl work, in tho Inhoralorios 
by tho students in tho first two jears. A inucii more complcto sciontilio course is piien in the 3 rtl 
and 4 tli years. Boys up to some 40 or 60 could lie taken for tho first two .yonis' course and those , 








171 


swccowful in tlio oxamination at the oiid thcicol aoulcl bo civon n r 

this oartifinato and aho , 6>'ou n coitifionto. Those who obtained 

- C«) stored tho OoUego priginnlly with higher ccnoral nfl.mnt! i 

hoped may ho hxed by the Jiolp ol tho iiducatlonal qualifications (ahich it is 

,(h) those a ho not possesving those qunhhoatimis oiiainnllv®^*^^^ 

ond of thoir first two years, nn oxamination^’in jaLfiah ® at tho 

gonoral papers of snllicicnt dilhoultv to lustifv thoit. ,'^^**^i™otio and ono or two 
■ , (hero ngain it is hoped tho Kdnoati™„\"j5ZrtmenrS H'® 

< ^ proceed lor tho 3rd and <ltli year eouisea np to th^r dipToina ^ ^ *° 

7. K this schhmo were necoptod tho departmental stall wonld reouiio rocradine 

8. The commencement ol the College year at Caimbatom r7nn«\ ' , 

Agricultnwil year.' Tho leoturos in tho lust year will he aiiamred^tn 

llic farm wJiich will follow the seasons. Thus lectures nn „;n lA 1?."' Practical _work on 


0. In tho 3rd nnd 4th joars, Agrieultuio will only occupy about ono day a week. 

10. A draft curriculum is appended. 

11. By this nrinngemcjit it is hoped 

(а) that tho College will proro ol greater gonoral utility, 

. (t) that lliose who come chiefly for prnctimil training will obtain it without hnmiioiiiig tho 

sludoiiln who are lal.ing an ndvancM com so. Jmuiiioiiiig tno 

(б) that the final seicnce elatocs will bo of a higher level in inlolHgonco than at nicsont and 

will progress more rapidly, picsoin, ana 

Si/ll/ibui for first year, viz., Ayricvliurc. 

Tliroughoiit tho year in one fortnight there will bo field classes nnd practical work on tlio farm in 
(ho morning, in Ihe next fortnight IJii.s ptactie.il work will talco place in the af^iornoon 
Tho lectures will be nriaiiEod ns follows;— 


Tlmo, 

tVorlc wlilefi wilt 
thin be In iirogrtsa 
on the farm. 

E'umher of 
Icciiiris 
pfivsible 
during 
this period. 

Ist period 

pnllMtirtty niUlva* 
lion on the farm . 

40 

* 2i<d period . 

A 

dfanutts and manor* 
Ing 

20 

V 

5r4 p'*riod 4 

.Seed and soaring . 

10 

4tb period . 

Weeding nud after 
eultlaarlon . . 

43 

Stb period 

DatatsUng . 

£0 

fitliperlod 

Tlitfshtng , 

20 

7tb period 

Ploring and market- 
ing. , 

IS 

V 

Tom 

170 


nisttlbutlaii of Ircturra *na omccr gl\lig tlio lecturer 


TlifAmleolfarNtulMllitBwinirolImoWnro In tli-' noil, tillage, plonelu?”'^** 

hanUWs,tolleni,ctc . 

Tlio Olicniht who will deal with Mill, lie 

TIv gntomolOiOgt . . , 

Till Itotsnlet . . . 

IhoMKOlodat , 

The I.dncstioiml omeet who will deal with Engluh nnd AritImuUe (If 

tPcoKAO foraii}) 

The AnieuHumt t Farm jnrd innnnrc, atorlDp, etc , grcen.manurlng 

nnd 1. . , 

The theinl«t 

Till Ilotnnl«t 

Th' l.ilnentloiial omerr : Fnrllih Mid Arlthmctio where ncre*sary, 

The Arrlcultnrtel lac'd la drawing, drilling, ite. . . , 

The llolnirtrl . . . 

The jrjeo'Ofilel ......... 

Ihi* Aprlcutlurlat ; tramiilaiitatlng, weeding, horlng. Irrigation, ole, 
waUrtnr.dmlnagc, rolatloiu, nilxtnrca, paaturcs , , , 

Tin- lloUiiiat 

Tim 7oologl«l' 

TJmWorn(lon«lon,vr(,5!:H«\f'“8'“^^^^^^ • • ; ; 

The Aprlrnttnrht : llanesls, \arloiu eropa and hsnrsting Implomcntai 

exit aelMtloii . 

Tl e ilntanlat 

The udueationat OfDirr, 1 Icid aur%cr 

The AKrliolhirUt . Tbrc»hliig \ailom crops nnd preparing produce 
llie Educational Ofllcci : hiiraxi ilasa work (takea tlnio) 

The Uotnnlat 

T he AFTlrulturl*l ; .Ttarking, storing, Farm Machinery 

The Engineering Asshtant, Diillding material and construction . 


JO 

4 

5 
0 
3 


0 

0 

4 

4 

5 
4 
1 

13 

0 

0 

6 
0 


IS 

7 

10 


• Severn! offleoni will coma In. 

In Iho second year ogricultuto again — work on tho farm will onjy bo undertaken on nltoinato days 
nnd tlien will lnrgol,v ooiisist of cultivation by tho stndemts of their own plots. On other days they 
will be on special work fot w'liioh they will be divided into four scotions, Ono section will bo engaged 
ill dairying, another in veterinary work iind nwnual work, anotlior on cattlo food and sccdstoie, 
and anolhor in tho Botanical gardens and special tnrra work. 

AfiTnual labour connotes instruction in enrpeiilry, control of oil onginos, etc. 

Special Farm woik means uso of particular improments, c.p., disc plough. After a fortnight 
oseb section will movo on ono. TJie 170 leeluios will all relate directly to agriculture but wiU bo 
divided approximately ns follows:' — 

AerlruttnrM ami Veterinarian— dealing wtOi the rare and rlcknew of nnlmal*, tho onlry, breeding, 

Chemlaf— dealing with Uie dairy and fcMlng of animals ' 

Theaerl'iillaristonspcrlal crops ... a .••••• • • ,* 

The Botanist on apeelstcropa . , 10 

' 'ibpMycologlatontliMnnrelmporlantrtlseascsotcrops • ^ 

Tho Enlemol*rl«lonthemore Important pcsiaof crops 

I The Engineering Asslstanton surveying • ! ! ! 20 

OeneraUa*tiireaonJorBits,theIrob]ell,etc., rents, etc. gj 

Tours (2 ol a fortnight) ' ,5 

Holldayg _ 

. 170 
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I 

Subject IX.— Statement showing the present position of 
the Teaching work at the Sabonr Agricultural College^ 


(E. J. "WooDiiousu, M.A. P.L.S., Dip. in Acni., Phtscipat., AGJircnr,Trjt.vi, Coi.woe 
‘ S.MtOCR.) ’ 

1. Government policv mlih reoaid to the 6’of/eof. — ^TJ»ij policy of tho Qovcmtnont with rcparil lo 
tlio Collofto wns Ittid down in n rciolufion No. 770 of Fpbrtinry 1010 in wliieli Iho followinR wutcin-o 
occnrs: — "The -troininp in iho CoUcRo is not intended to provide .nu iiM'ntic to the I’rovjnciftl mid 
Subordinnto Exoculir-o Services iind tlint Govcrnmoiit will not rcropni'c the oRricuItornl dcRrco ns 
n qualiHcntioii for nppoinlnicJit to those nerviccs or for tbn monriRcrnhip of aw rstnte under tho’ Cmut 
of iVnrds." It will bo f.een tliorofoie that tho CoHpko wns intended to Irnin those who wished to 
take tip nttiiciiUiiro as n pajiiiR biisiiic’s, and woe intended solely for n irniiiiiiR ground for the 
Ilcpartment’fi staff. 

2. .ddniinion o/ slwhnit into Diploma ffourrc. — ^Tn BeleclInR slndenls for ndmlssion into ibo 
first Bcssion of tho CoHoBO rare wns taken by Ifr. Dobiis lo imprevs oU eaeh candidate that fJincrn- 
mont wivico wns not guaranteed lo wieccssfnl btndcuts. Since then, this policy lin® boon twitiimed 
and all npplio.mts for odmipsion ni« informed that Uwernment eervico in not guAranlecd to passed 
etiidonts of tho College, but they are ospeeled to make iisn of their knowlediro in farming or in tlip 
innnngoment of piivnto estates. Tlio iigtiies for ndmissioii give a good indication of tho reiatim 
popiilaritv of Governniont eorvioo and private Piilerprico. In 1010 there s«ero fiSO npphcatintis for 
20 vacancies, but theso wcie rishicoil to 100 when if was iiiulefhtoo'l that tbrto wore no piospectH of 
otnployincnt outside llie Agrienltnmi Depnrlmont. Eientnnlly 21 rtudnnts were adniitfwf, of whom 
two wero wnids of Govornmeiit. Tn 1012. HO nppticntinna were received for vnoimcics and 12 ttndt>nU 
entered the Collogo. In 1013, SI applications wero received for JO vac.sneies and fl alndcnts, ircluil. 
ing two scholars, exonlually joined, of whom two etndents nnd ono lebnlnr linvo rinco left, A large 
pioporiion of the applicants only desire UortMnment rerrice, and on being infoiMed i)mt siirh 
oniployinent is not gnnrniiterd lo pm“i’d stmtonts they innnwlialcly find tlial family or other ier..v>n 9 
preicnt them fioin attending the Collego. 

3. Reasons for the failure of the Oaltepe to nttrart sfinlrnfs. — The fignrfs for admissions show ’ 
clearly that tho OaHege has steailily decreaeiMl in popularity i ince it 1ms Iwsin ri alisctl that it is hot 
likely to be an avenue to Goieinnicnt lerilw* The ab ence of any demand for ngticullural cduea* 
tion can bo nscrilmd to numerous c.an*cs. I'irst as regard', the artifieial demand c.uImvI by apnoint- 
nonta in Gmernmcnt rervico: — 

(1) Tho diploma giviui hj the College is of no vnina w n ijanlifteation for ferrim outride the 

AgncuHural Department; in JOltl the opplicatioha were reduced from CW to IP) when 
tliiR was made known, 

(2) No statement has ever born made ns to the nmidier nnd pay of tlm appointments that ore 

likely to fall rncanl in the emiro of the AgricuUund flepnitments of the Drorinm 
eoncerned, eo that tlwue is no encmiragewent for prosju'tliM' candidates for stub posts 
to attend Gie College. 

In the abseiieo of any ileiinito proposals for appointments in Coverninenl iersjee llm guardiims 
of prospective students mu't untumllv consider sery rarefidly tha pro pecta of eroiilojiuenl vhich 
nro likelj to resell from the tbreo yesre spent in oHnining the diploma. Sueh pro'-pect* ol • snplov- 
inent can only Vio of two kinds; (i) prisato aersico under landholder* ns land-'t< wards or larni 
ra.simgcrs, or (ii) farming. 

A few app]ic.stionR for men to fill posts of land-stew nrds have been recoil c«l nnd sneh npplicaiinu* _ 
always lay slicss on the fact that ospurieneed prertiesl imn are rtquired. ft if not likely tlml the 
demand for this olnts of men will inereese until pn«sed ntudfuts of the College hnie pmieil tbejr 
mettle The fact tlmt Government refuses to employ them in Itluismahals nnd estates under tho 
Court of Wards does not tend to encourage other land’boldcra to do to. 

In coming to tlio question of tho possibilities of farming as a prordnblo occtiiialinn for the ednes- 
ted middle clas'cs, wo hnic reached tho crus of tho problem. I hate talkc-1 ever tips question with 
many people competent lo ludgo regaiding it and tho general mneensus of opinion would appear to 
bo that under tlio conditions brought alwiit by tho perm.'inent settlement it Wtsidd be e.slroTiirIy 
difTicnU for a man to become a ten.int farmer on a large •rule, nnd a ramindary iiniiager or owner 
would not be able to make adequate profits from the cultivation of bis srBttfr,i<T klms hinds It 
must nbo be borne in mind that a farmer who had undergone nn expensive edueatioii would expect 
lo bo able to realise sufllciently large pinfits to eunble him to maintain n position lieiitting his edu- 
cation To do this he would n«iniro considemhle c.apUn1 nml it is exlretrely improbsWe that Ibis 
will be available in the o.ise of a young man of the elns» under conaidemtion. .tg.iin. iipto the 
present, n Biifiiciently large body of f.srt has not been rolhcted lo proto eifhee thnl wpiialist agn- 
cultiiro can Im ni.sde to pay or to ahow what 'yntera of agriciillurc rliould bo employed. 

4 Defects in Ihr riliiention pmnded . — It may be asriimcd thnl the first essential to any icbecia' 
of scientific or tcclinicnl education is a sufficient groundwork of fact. It n}ipn.ns. buwover. tlmt 
this principle was lost sight of, when it was decided lo open the Sabour Agrirulturnl College withiut 
adequato preliminary inicsUgnlion with tho local agricullure and the methods ol improving it 
This mistake has b-en nccentuateil by tho i.sct tlmt in Bengal and Bihar the experiment stations 
baro been multiplied without an adequate complement of Export OfiTiecrs being proiided^to work 
them efilciently The result hes been that them has brcu no largo body of informetion aimilnWe on 
which to found a course of instruction, and there have been no successful demonstrations iucli as 
would oneoumge tlm cultivating classes to attend the (Sillcge to learn improii’d luctbnds of agriculture. 

Thu next essential in technical instruction is a really Expert Instructor. In tho case of an 
Instructor in technical ngnriiltnrn a roan would be required with a thorough Imov ledge of Joe-il 
conditions ixmnd the College and a general knowledge of the eondilions throughout the province 
It IS also important that during the elaboration of a rourse of instruction, thero should bo bo 
alteration in tho .st.sfT, .*is sueh alterations prevent continuity of policy and any profit lieing derived 
from any mistakes made. At Sabonr those Tcqnircments have never yet been secured. Three 
Ofiicers hare heen in charge of the ngricuitural work since tlio opening of Die College in 1910. , It Im* 
also happened that oacli of those Offirers has disagreed to some extent with the edueafional poise/ 
pursued by liis predecessor. . 
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i^obtained who would ho likoly to rontiiino in chaigo of tho^Colleco ivoilr 


I conic, 
ollcge: — 



jMoloRv. (Inly n very limited nninbei ot studontB'”in anv';no“sSt 3l“l» 
yooily, hut tlio> would work direotiv under tlm evo of would bo taken 

, lescarch Inborntory. Only students ‘with a sound e»oundhig^n ioi^nco wiuf 

(i) The second will 80 would bo n technical course in ngricnltuio, inchidinR horticultuio For 
iho boiicfib of wouhl-bo faTUiers, nnd-stowards. etc. Very httlo acieUco would bo tnudit 
and that would be tauRht on uatuio study lines. Tho duration of tho course wouTd“ o 
teduced to two yoa.s if possible; it would pipbal.ly have to bo given lu EngUsb on 
account of the number ol IniiRuagcs spoken in tho piovinces conceined, but a vernacular 
course of the kind would probably piovo more atti active, Students who pass tin oiigli 
this course should nmke useful faim managers and land-stownids and should ho siiitahlo 
foj nil tho general woik of tho Dcpaitment. 


It will bo seen that ilio above aciicme would avoid tho waste of timo involved in tlio tencliina 
r>f an esccssivo nmpunt of pure scienco in older to remedy tbo defects in tho olemontaiv education 
of the shidenta, and the reduction in length of the course would onable us to deal with a lai'ger number 
of studouta, 

(.T) Bwides tbe*e two MUrbeb theto would be a seiics of short tccbnical courses for tbo benefit 
of {!UItivutor.s. Tlio.se coiiihcs would either last lor somo timo, e.f/., tho presont bhailoi 
and rnhi course, and Ho would enable tho cultivators to soo any impiovcd teolinicnl 
* methods III use dnnng that season, or they would deal with special subjects, e.g., daiiy- 
iug. fri silk or Jar. cultivation, use of llajah plough, boiticiiltuie, otc. If neccBsarv, 
Instructora may also be sent i^ut fiom Snlioui to give certain of these short courses 
' olsewliero 


Tho above account of the present position of (be cdticalion work at labour is summarised from 
h statement of tlie ease submitti'd to the Director of .Agriciilturo in July 1913. 

A Cominilteo mooting to ui^iiss llio reorganisation of tlio College woik was subsequently hold 
at JlrtUchi in .Septomlier 1913, at which were present the Secrctno- to the Govoinmcnt in tho 
llmimue Department, ecrUiu Xlembera of tho Patna Dniveisity Cominissioii and tbo following 
oflietM-s rej)ii‘S(*ntjng the Agriculiiirnl Department, Mr. Milne, Mr. Dobbs and myself. At this 
meeting tlie AgriciiUurat Onic<MH esijiessed the view that the Collego at Sabonr should bo closed 
' until such time ns local and M*ientilio investigation and demonstration should have cicated a demand 
lor b'clintciil and agiieultiiral iiintruclioii Tliny did not think it i‘Conomicnl to kocp tlio College 
open for the purpose of irtiiiiing suliordiiintes for tho Department alone ns tho small staff likely to 
be required «t present oouUl probably bo better obtained fiom oslsting Colleges and tiniiicd by tbo 
Officers coneorned. 

In case, liowever, It was decided to use tlio College ns a training Collego for the subordinato 
staff of tile Department the Committee lecoiti mended that t4m students should be admitted yeailv 
for the next lew >enrs, fne nppniiilmeiits in the Dopartment being guaiaiiteed yearly. By tbo end 
of tills peiiod the investigation work of the Department might have advanced siifficieiiUy to liavo 
rn'.ited sv genuine economic dcinaiid foi a prncliciil coiirso ol instruction. The Committee also 
considered that the inifinl lale of pay of llio snliordinnlcs should be raised from lls. 40 to Ks. .10 
per oud tlm Kritriuici* staiiuflld hlioultl Ik* rniKed to tlu* I» Sc, btftndiiru; in nclnnttinf; CsTii- 

clidntcs preferonei* sliniild be givmi to tho sons ol agriculturists, and in ease they weie not fortli- 
eaming it might be advisable to lesist them thioiigh their school course by meaiis of scbolarsliips. 
The above pioiiosals Foi the Iriiiiiiiig of the scientific stnfl and for short deinonst rat ion courses 
wore approved, and tin* riiiestioii of Hie most snilable Diploma com so was held over until aftoi the 
forlbcommg meiitiiig of tbo Bontd of AgriciiHuro. It was not cnnsideied nthisablo to affiliate tbo 
fVillego to lh.‘ Patna University, 
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appendix— F. 


Subject X.— Note on Dairying in India. 


(S. M1LT.1GAN, M.A., B.Sc., ATfD C. M. HtiToinjTSON, B.A.) 


The follo\iing note hns beon piopaiod with a vieir to provitline a basis for disonssion by the 
Boaid of Afiiiculturo It is the result pt tours made by tho anthore in the course of wlndi typical 
dailies, both under European and Indian nianagoment, « ere visited. 'Wie letters received trom 
Diipctors of Agricultnio in tho various Pi ovinws and ^atlvo States in nhiob tho local treatments 
of the question of dairying is dealt nith, nitti varying degrees of fullness, would foini valuable 
annendices to this note. Tho general ooncliisioii ariived at may bo said to bo that tlio present 
condition of daiiying in India is thorouglilj bad, but that, altliougli this is largely due to autocli- 
flionoiis causes, miidi miglit bo done by Govoininent to iinpiove it. Stig;gcstcu linos of aoIjou nie 
made in the note,— for discussion by the Board. 


The main recommendations we desire to lay lieforo Iho Board for consideration aio: — 

<1) The necessity of early steps being talten by Government to scouro tho best milking animals 
ill the country. 

<2) That the investigation of tho inheritnneo of tho important dairy characters of cons by 
ciossiiig with imported bulls bo niidei token by the agricultural Department.^ , 

(3) AVe leoogniso that the impiovanient of tlio Daily Pi odiicls of the country mil be mainir 
nchievod through the agency ot Municipal bodies and Co-oporativc Societies and tliat 
stops should bo taken to atndv the Bacteriological aspects of Dairying u'ndor Indian 
conditions at Fusa. 


7. — Supply 0 / Dairy Products. 

J>aiti/ Animah . — ^In spite of clioap foddci and food grains, cheap labour, and Uio absenro of 
sanitary regulationa, the pi ices of Dairy Produce arc at least as liigli in India as they are within 
a few miles of London. This fact can be uJiolly aoeounted for by tlio poor miUcing qualities of the Indian 
Dairy animals, and the Daily Indiistiy, it it may be so called, snifers jnoie from tho insnfGoiency 
of its milk pioduoing maobinorv than from any other cause. There is little authontiented infoima- 
tion on actual milk yields in tliis country, but all authorities arc agreed tlint the average of oven 
the host breeds of cons does not ovooed 2,400 lbs. por lactation period, and that of buffaloes 3,600. 
\Vbat the general average of tlio sum total ot tho cons and buffnloos in tlio country is, may bo left 
to the imagination. It is sufTieiently apparent that Daiiying in India is in an nnbcaltby state, 
and that theio is little hope of its impiovemcnt until something 1ms been done to improve tho , 
milking capacity ot the cattle 

imptovement of Mtllino QuaUtiei . — ^It is fail ly obvious that an inerenso in the milk jield of a 
dairy animal lepiesonts approximately a similar inerenso of rovonne, tho additional feeding iieces- 
sarj' to support the incro.ised yield being a small poicentngo of tho total. ViTieio butter making 1 
is the main objective a high peicenlago of butter fat is desirable and Indian dairy animals 010 in 
general strong on this point For milk supplies tho principal oonsidoration is quantity, provided 
the peiccntage of butter fat does not fall below a reasonable ninouiit. Accoiding to*t1io experience 
of people nlio are in the habit of baying largo numbers of daily cows and buFoloes it is becoming 
incieasingly difficult to obtain good milking animals. AlUioiigh it is unlikely tliat within recent 
scais the gcnoinl milking capacity of cows lias deteriorntod from natural causes, tbero is little doubt 
hut that the town dairies are piodiicing a serious drain on the best milking cattle in the country. 
The percentage of good milkers amongst Indian cattio is so small that this may in Ibo end bring 
about serious results The question of tho prosorvalion by Government agency of tlio best milking 
cows in tho cnunlrv is theieforo an urgent one In addition it is important that steps should be 
taken at an enily date to improve tho milking capacity ot at least the cows and if possible tho 
buffaloes, bv selection or crossing. 

Tho main objection to solcttivo iropiosemont is the length of iimo which must necossarilv clause 
hofoie lesiilts can bo obtained The utter absence of pedigree and the consequent difficulty of obtein* 
ing siies for use in tlio herds makes tho question one of the greatest difficulty. For ex.ainple the 
Pnsa herd of the Saliiw'al cows has boon in oxistcnco for over 8 yeais. The’ cows w’ore carofnlly 
selected and fiesli bleed lias been introduced annually. Out of noarly 20(1 cows which have been in 
milk dining tli.at period we have oiilv had throe reallv good milkers. IVo have not ns jet succeeded 
m bleeding one fust class milking nnimnl. The Department of Slilitnry Deiricsriiad ransacked 
tlio Punjab for good Sahiwnl cows and their proportion of good milkers is somewhat similar. It |s 
therefore njipaicnt tliat^ improvement through solcction will bo a long and difficult task aud it 
scorns cortaiulv worthwhile to carry out crossing experiments with imported sires from good dniiy 
bleeds The Military Dairies have already shown the way tluoiigb the introduction of Ayrshire 
blood into their milking herds and have so far as thoj’ have gone, been quite successful. A scientific 
studv of the inliPiitanco of llio important cbor.'ietors of dairy cattle by crossing might lead to 
v.slnablo lemlts Tin’s could bo undertaken at Piisa with a certain amount of help by the Pro- 
iincial .tgiicultiiial Deportments in the way of using imported or half-bred bulls on those farms 
whole milking herds are kept. 

. supplies for fhe cities . — ^Tliis subject has received considorablo attention from tho Muni-"' 

eipalitics of some of the large towns in India. Owing to tho perishable character of milk and the 
altsenco of steriliring plant tlio cities draw thrir supplies from cows kept inside and a few miles 
outside miinmipnl boundaries. This fact, added to tlio coinparativo inefficiencj' of the dairy animals 
.as milk prodiiceis, has the ofTcct of keeping pricos for pure milk at a high lovol. It is doubtful 
w’liotlici mire cow s milk is over obtained at a lower rate than 5 seers to tho rupee in tho largo cities: ^ 
lower rates is almost invariably watered. It is also doubtful, owing to tho economic 
onnnitions under which it is produced whether puio milk can bo sold at an appreoiably cboapor 


«... in foirns. — ^Although the milk trade appears to bo in a deplorable 

eonnition the present arrangements cannot bo iindnly interfered with until an alternative organiza- 


s 
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/or tiio supiily of-niiUc haS boon built tip. It ihus Booms dosiinWo to intioduco Jioaltbr comn« 
An from oulsido ttboro tlio .^st pf procluctiou is considornbly low. With roasSirin^iifn^’^: 

««y of trnnsport, it is posstblo that this could bo nccomplishcd. Tho Military l)n?rio, have tvn 
Miuhn”* paitouriBiiig, cnu ttaiid n 14 houis laihvay jotimcy ncro!>s ono ol tho liottost parts of 

Tho tineslion of aduUcratwn of milk docs not como within the tcopo of tliis note. It is how- 
ovor, woith coiiMdornic ivliotbpr tlic tlomnnd lor cheap milk and thoroforo watered milk % tho 

counts:; th7h?j: 

Tho most iinpoT taut mill: product is h’/icc or darifiotl butter which is mnmifaclurod throuchout 
ludiii. Being thnioughly stonliKod in the process of itinnnfactiiro it Jfoops for long poiiods and ib 
thus muoh moro mniablo iliAti butter for a hot country. It is largely produced fiom tho milk of 
buffnlooi. Tho jn-occsb of propnrntion is well known and noetl not bo detcribod liero, 

in largo towm^ adnllorntcd witli fats and oik and it is difficult to obtain pure ghco 

JinUfr k of coun-o Largely made ihrmighont India being tho first stage in tho manufaoluro of 
■ tho main commoroml product is ghoo, there is ncvortholess a oonsidorablo demand 

lor bntti»r oHin^ the dinictihy of oMnitung pwro fthco. 

Tinned butler is now Intgely produced in Onjerat (Bombay 1‘iesidoney). In spito of tho 
alienee of a txwly market for tlio separated niilL tho tinde in tinned bnltor has developed eonsider- 
ablj and tho ju-oduot i.s u.BCd uH over India, Burma .nnd tlio Strait Sottlomenls. Tlio intioducUon 
of thp crenin eoparntor some years ago hn.s had a great deal to do with tho dovolopinciii of this 
iiidualry. Tho ei-enin is iiopniated in the vlllar — i > i . .. 


I VIIV tJUbil-i in Iiiilun uuu ViniinUs Ul III*' C 35 #« 01 J>Omi|»y, 

1 w ready for ehuiniug alien it arrives at its destination. Tim a’li 
most insanitary cmiililiom.. Hlill the Inido is fnnily cstahlhhed 
Ihe miue of an efficioiit pi»H!o of dairy mnehineiy nheie eonditioii 


igos «nu sent to largo contros Hko Bombay and Ahineda- 
111 th«vc.s»o of lloinbay, tho cream ripens on tho nay 
nliolo piocess is cairiod out under 

- led and its huceess is a testimony 

eonditioiis doronnd rapidily in handling 


bftfl"nheio_ the butter is made and tinned, 
and * 
die 
lo ibe 

Ihw protlnco. 

The nso of tho aeiMiniloi hi glieo and butlnr making uoiild piolmbly iiiovo of ndvantago owing 
to the gieat superiority of lopuratcd over skim inilk. 


i/. — method's oj I/andliitffi. 

Fioin the Bactei iological stond|ioini, the Ireatmeiil of milk may bo eonsidoted fioin thieo points 
of lion’: — 

(i) Till' piDsetien of oignuisms causing deterioratinn in cpinlity; 

(iT) Tlio presenco of pathogenic organisnisj 

(iii) Tbo prewuito of orgotiiams causing deleiimalion of milk pioducts Buch as cream and 
• bnltor. 

The iiiiporlanee of l(•>curi^g, so far ns nossible. fhe absence of such dclotci-ious organisms does 
not leqnlio emphuMS here, but it is worth niiilo to point out lhnt no ndvanco con bo made in dairy* 
itig in this coniitiy until tho absohito nm'ssily of Jiroper dnirj' technique bus been rcnlised by Ihoso 
engaged in (bis ]iursu!t. Tbia is ail Iho iiioie so in view of tli** fact that tlio aveingo air torapera- 
turcs in liidin nppioxiiiiate much more closely than those in ICiiiope to the optimum for multiplication 



Btorilimlioii or senii-sierilixalion, sucii ns i’ii5t*‘UiUing. botli in inoieaaing tho keoping ptopoitios of 
the mill' and in lidding it of pathogenie oipnnlsnis. depends almost entiiely upon the original Imc- 
lenal eonU'iH of tiu* milk wjicii iirouglit into the pniry for trentinoiit ( this oiigiiinl content itself 
d"petids upon the method of millJng nod tlie eonditioiis under wliicli it is eariied out, and further 
Upon the nielbmla of Imiidhng (he milk in transit to tiin duirv,_ Tliese conditions in ISiiropo aro 
etiictlv legulaUd hv e.srefiil ilnirj-inoU in H-spoiiso to the public deiiumd foi pure milk and to 
fiovermneut or Mnincipnl regulations enforced by local inspoelore In India theic is no such demand 
from the liidinn coiiblimeis nor legal cniupiikinu to btief, ii, if it esisted. Only the_ European coin- 
niUTiilv iei|uir-s or demands pure milk and in tlio numerous localities nbero no dairy under Eiiro- 
piini supenieion (lie milk is Imil.’'! by tho s-onsumer lo cnsiiio tlK» ilesliuction of tho dele- 

terious organiMns nliirli may be nusuined to lie present. 

Attempts have le'en nimJe in •■oma touim, sueli as Cnkuiln, to ublnin betlor conditions foi 
drawing Ihe milk from the roti ; in this eitj muuieipnl imlUiiig slieds neuj elected uud tho ffoiia/as 
invite,] to ii'f' tliein fr,'e of charge, but the nliempl was a fnihire, piineipnlly owing to tlio utiwilhng- 
m-s of tlio latter Ki put tbemsehes to tho inconvcnionco of bringing tlieir cows to the elieds 
iNoihing but legal compulsion is likely to overeonie this dillieully. and a liirlhor one nris.\s invohing 
lb« lUsf-sMtv of paving foi the vo'd of MiperviMoii, always high in Imlia if offcctive, inid at the same 
lime of meeting the dein.-ttwl fm ebenp milU. Not onlj vlo tlio iinmbeia of bneleiin evoiitually fonnd 
in milk after imMing Ihroiigb the dairj ilepencl largely upon the eondiliona of nnlking., during 
vvbidi onetaliou tbe milk is expo'ed to infvM-timi fi«m jiartiules of dust, inannre, diiod nimo and 

'I . > > •* _ < 41-.. ... . r. 1 kk ill Ik.-k lrk«»»*Al« #lAf I'kvtrktiM A#! 1**« 
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Ijionriotors wilt wiint to know liow lo piodiiw pnro in;Hc _ni»fl ftooiHtnUor, and it will l»o iiwiwinA 
moi-jclo till) inroMiintion ; nt ln^hOlll «o nrc ilopfildont upon Liiiopt'nn cKpcriomn. wlueli, n* i, 
inniiv ollipf cn>!fs comiwU-d ttitk Ari iculturnl opfniliond. lomnios wrjr bomous inndiiicntiont, V 
onnb'lo it to bo of pini'ticnl utility iiniliT fiKliaii coiiditioiiR- It way 1 >o lOponk'd hero that tctriX 
nciAtnro pinrs n most imnorlniit part in tlio dovolopmcnt awl physmtoKipal nctiono of bnclonn, and X' 
as tho n«H*‘«Mon ‘d n«lk conilition nnd kpp|Mnt' power dopendi nltuoht j'ntiiplv upon nnptonal action \ 
it is obvious llmt a thorouRh knowh'dRP of tho bnctinioUHty of milk tmdpr iiwlmn roiHlilions ib necps- ' 
(MU-y for siirrpj.sful noik in dniryiiifi in this cmiiiliy, wlipro air U-iinipriiliiiPs dunnjj most of tho yoat . 
tipproximnto to tho oiitiimim for hnctpiinl action nnd dpi-elopinpiil. Iliftli class^dnirviiiK in Tndm in 
inosflv oaiiiod on niidor oondilioiis nhiph demand llie Mtpply of larRO/inmititipa of tnilk nnd jnilif 
nioducts, blit do not alfoirt opiiortnnilipii for niiRlnnl work on baptoi inioRj- by iliir^' in dinrwi of 
RHph pstablishmcnlii. ft is nioin tbmi probablo that the'liiKh ^mpernlnrps oblnitiitiR in tlw plains of 
India nffPLl llio rninplicntpil baPtorinl leurtioiis tnkinR phipp in tmik in biicb n way ns t« introdiHMi 
bpiions dilforiMici's between Uioin nnd simitar plinnttes at tho lower tetajn'ralnre* or_ Isiiropn; it in 
tiossible that invesUKnlion inipht 'how tlmt ntelliwls siljich aie In-st in temi»er«te chinatcB may bo, 
modified ailli ndvantaRe or oven siiperaedetl by reiy dilfoient ones, in Inilia. 

Siipli iiivestiKation would naturally be ineindi’d in ibe work of tin* 'AfriieiiUmal lb>portm*‘fit; 
whelber Ibe liine iiiia hi jived for its inc*'plion is a cjiiestion (o he diTideil in folatiOH to tho wore 
pinclical jiiobleius now iintier eoiiaideralion. 

So far ns nmniifaetiire of butter is ponroriied, otiijuiiy bnlli in Uombay and JicnRnl indienii«s 
Hint Uie coiiMiniptinii Of this milk piodiiel is Jnn;ely hmiled to the r,ntofieaii enmmunity, and . 
ntiluwf'Ii larRe qiiaiititipb are iinido in l)onit>.iy, mostly from ireatn imimijed h> rail fiimi tlm 
Ahmedohad nnd Siiuil distiiels. this if. dktrihiiUyl mer India fnt r.uropean tis", or eh.* oxpotted to 
other eouiitrics bueh ns H. .Vlrieii, Uurinii and the Sliait'. lintfei is not liRfly to di.-phiee phtss as , 
an article of conmimptinn hy Indians, for iniioiiA rfoismis. iwe nl wiiieh js tho inhoieni kfs’ptnK ‘ 
eapacity of the lattei line to"tlu> firoImiRiHl hi|dt tKinp»>mtim- ineiilenlal to it> inaiiiifaettirn. (mother 
M'nuely infeiior in impoiiaiire. heiiiR the jit)«ihilit> of ndjiislinr; its imirkit nriio to the letptiie. 
iiienta of iiitioiis Riades of piiiplias/.r(,, by means ol adiiUeintioii with s\nb eujolanees iii, sisamuni 
oil, foromil oil nnd animal falj in addition to lliew^two reasons a tlijnl exists in the pn<}udiei< . 
aRaiiiMl butler as all nrtirle inniiiifatlured utifler eoiidltioiis wbiili lu.ty hint* hroniyil it under tli.’ 
bill of teliitinu or cnsle. It appears, however, that there is a Rinniiti; denmiitl f«>r liiiltiu AinonRst 
indiniiB not for eonsumtitioii ns Mich, Imt to Is* iis«d^for the nniniifnetnte of Rhee; this i« referr**! to 
in the note hy Mr. .loslii on rIii^* nmnufoeture. It i* nho interest iiif to note, n« nn inslinioe, pf tJje 
iwssibilit.' of exteiiilinj; the use of dairy produets in India, that th'* KhnMns, whose Moni>(>tinii jiro- 
chvities preeliide the u*.. of <ow milk ns riuh, pitrdiase remleiisid milk of n«rO|irA»i nimi'ifiittiiie 
for feisliiif. their infnnib nnd rhitdreu. 

The appliratinn of baclerinluRteal resiarcU to tli" JiiBiinfaeluis. Imth of hotter and trb.se in tht« 
ruiintry woiihl take the foun frist of Renernl eitfiitli.v «s to the le-d mithod* of s'sitrfnK the obspnen 
of deleterious orRaniRni', ns in the case of milk ils*df, and more Bpninll), the iwilalion nnd tiiUnrf 
of Biieh oiKiinisms ns are mast hiiilabh' for the "iip.ninp'' of pumw. 8111 h i«lt-fite« are Inonti as 
•‘Starieri * and aie in iintr<'t«.ii iis« m thttopisiii and Amenfiin dairie‘, the (ptahty of hotter 
dependtiiR ut»on their niirity nud wiitrtbility in the i>.*n>e was as that of heri does upen properly 
behs-tisl jeiibts. Ill India the «*<> of «larters {m(inited tram lliirope hat not htew a Bum’*,*, ereti in 
dairies inuler IJuiopean aiiperv Wen, partly iiwii.R to the dilUeoliv of amidinK trtntaniiiiBtioti, nttd 
partly, no doubt to the unsiiitahihty i.t the tin|fmteil airaiiis In Indian (sinditieos. , 

Fioin the point of view of the Kumpe.ui eonsmnei , _f hepefore. it is ptoh.iMe lint hultei niakiuit: 
iti India MURht iirofit by teseaish work on kaeten'nlnpiial lines It is oIko javnihlu tlwt imiimte. 
tiienls in the maldiiK of jilwe niipbl rrsiilt from siteh work, hut ttie kstt* r depm-U »n tmirb mete, at 
a isimmerciid iirttele, npmi <nreiMl btendinp with adulterants, that ll wniih! probihly tv* a wesie ol 
Itine to deal with its iJinnnfaetute flow this |mliil of slew. 

.S 7 « f ///?<(/ 1(1(1 11/ Mill. -Thin pii*t'(.»s in ll«> sariotiv tbiries visited is r iifSid out entirelv on iiries 
ehilKirated in llnrope nr Anieiita, and it is b'ihuksI fbat the oiyimt'ntv pre«. nt in milk areVlmiKr iii 
India to those found in the former nmtuients, i,imI lati b- coimolhsl m |•l|mln..t(d hv Aimilar tr/s«U 
nipiit. Tliis is a kirjp. nssiiiiiptinu ond savsui-s of empiiieirw in dee.lmi; with an tiidiiitrr whifh o«.‘* 

Its MKsn'ss in isiiiope iniirel* to wientibe imisiiRatinH on bveferinbtf’ir.il Imps A* aii iess.vme ol 
the 10“' of what amtctirs to the wiilet a m* thud highly nfiMiit.shlc for iiie in ImliH neiy t... tit.sl the 
nppniiilus for cftoliof; diiriliR the pt«fiw.< of I*astriifi»i1inii, in wldeh tJe eiilk U tpreatl in a thin 
Inyey cniiipjetely exixiM'd to the airs "eie it diWrs'sl to reiiihvl the mill eitb the »;(, ,»i.j teimW 
of .siidMiine ImcteiiB po'sible in .a Riven tini*'. this iii.>flnvt wouhl ndmirakK s'rvv ihe jnui»>w, U n 
olso piistomaiy In assume, ns Ims U-en nln-nlj iwinlid nnt, that tie* etnmfard t.-hiiioiio of sletiUn. 
tion as pr.ictiaed in nnrop«;ni tlnirn.s is the Ih".! po*silde for India, it is ii.'epsv,,rv. how,w. to 
letnamber that this lis'hinqite does not aim as a rule nt tlt> (iimplete removal of ell M!)ert>-orR.)ids{»< 
blit emleavimrs to evteinumit*. the dircetlj patboRi-iiie vih«-iim, siieh at ihiv« of ttiKwrido'is ard 
typhoid, and to keep down Hit' numl..'t of tlie nthei' -o ifiat at the (sipiparetivi t\ ho. tenip..r.i(ute 
lo whieii the milk is t..dureil after h-atinr. tlieso latter mav imi taulliph with s'll/e ii nt rapidttv lo 
prielms. biiimriil lesulte ySieb a iii.’lliml „f treitirent d<i»‘nd» elmosi intiriK rimiii rlodinw with 
(onipai.ttively eli.iin null., and Ih-inR able aftei heatioR to kivp the priTtJntlv vtiiilirwl pmdarTS at a 
tenipeiaturo at wlitrli the bUlt ninu orRiiiiisiiis will not- multiply j.spidlv. Kiieli retidilieai' are <M*ity 
obtained 111 Isurope. but very ddficntl to prn.oir.'. in India, nnl'ii wnuk'l bot.ia ius-.»'srv to iiwive tho ' 
wbeje f<s<]mi(]Ui' of atpribrntioii in <bn ceintry with a vh 1* to inroliri inp. it in aet^rtlonc.* with ioeai ‘ 
condituins 



arc 
fill the 

bideml . 

Ucp.irtnii fit 01 he mot,. |)to]ierly rel.-Rnteil to that of inedielue. 
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Subject XlI.--Note on the Fruit Trade of the North-West 

Frontier Province. 

% 

^ (W. IlOHURTSOK BllO'W'K.) 

Tho frtllmvine rcmarfcft aie hnscd on the results ot oxoeiimoJiU contlurtcd at the Pesliawnr 
Apiicttlluial fetation \iliere there ate 40 acres of pcjclies, plums, apricots, Rtapes, quinces, poino- 

««d other less Im.dy f.uils uhicl" readily Cffer 


j from fro*3t mo not groun. 


Cult {ration. 


27(»tfinv,—^minj{ trees, set out with suhstnntial soil halls, Ruin gioiit ndvantago over lieos of 
equal age winch are planted uitbont euilh altnched to their lodt^ s. • - • »bu wees 

Jlceemher and Jamuiy ate the host months in which to plant deriduous fniit tices. Oranires 
and tiees which nro preen during tho rohl season, tinnsplant most suceessrully in Fehruaiy. 

, /r/iVi/ioh.— -Whole Ijnsm, liiiR, or (un«ni iiilRation is prnetised, the hottoins of the furrows 
ciaek. and soil inoistuie escapes ejteessively. Jn tho early Jifo of an oiclinid, inigation on the Hat 
IS more sntisfaeiorj', if the flow of water is confined to strips of hind down. tho linos of the tices, and 
the smfnco of the soil js afterwnids eiiHn-ated hy the Wimcl Junior Hand Hoe. Tlie land winch 
is not occupied hy the roots of the tices miiy ho toieted hy a low giowiiig loRiiminous crop, such as 
"jiiolh” (Phascolua aeonitifoHiis). In nmtiirn orchnrda tho rover crop may ho grown over tho 
(■nlire area, and iniRnlion eoiifiiied to strips of land suitnhlc to the spiond of the tiecs. 

AlthouRli it is undouhtedly true Hint orclmuls which arc nriRnled hy wells and streams yield 
, the hest crop', exeellent lesiilts nro olitnincd at Tnttinh by the earufiil use of c.innl water, and it is 
pmhahip that tho general tiuthriftlncfts of eaiml iingated orchards is caused by the nso of etri-a^tvc 
quantilica oi water. 

' /nfei*cidffvori'>«.~'\\ here plonghing is possible in an oicimid, tho country plough seems to bo 
as mutable as anv stool impIcRient, and light digging is more economical thim ploughing in an orchard 
of developed hush or IitiU alandnid trees. 

. ^1'*' Single ^yiieel Planet Junior Jland Hoe is ofllcient and ccouomica) in tnlUvnting an oichard 
w-Iiich ho*, not ti trailing cover crop. 

/nfn ri»pi.— In tho enrJj life of nii oicimtd, low glowing vegetables aio suilnblo intoioiops 
irhcie theie is n. convenient niaikel fot the {n<xiu(Hi Un land which is distant fiom tv inaiket, giuin 
nr barley or mnvnr mii.v he giown in Witilor, and "moth*’ most »>flicienily shields tho land in 
Summer. 

ififtti Mauuiing. — "Sloth'’ ns an oichard covoi-eiop yields oxeellent icsults when it is dug into 
the soil 111 November, and it is ndvisahln to lot the la.id In fallow dm mg tho four succeeding 
tnontlis. Un avei.ige otchiuvl Innii, fruit liees nio greatly lienefllcd hy geneious mulchings of decaying 
vegetable matter mwl hiiinc^ refuse 

PfUiiim/.— AttliougJi peaches, plums, and apricots nin much iniptovcd hy judicious piuning, it 
IS not possible to do the work eronomienlly on extensive plnntiitioiis, ns .skilled labour is rniclj 
avnilnhlc in India and llie s«nMui during which pruning is possible is shoii. Removing the liiniiehes 
whieli crowd the heoita of the trees and lopping a few of flu* lowei hranclies which threaten to 
Mieep (ho ground nic genernllj as iiiurli piuning ns inn he piufitnhly inriied out 

IttMci iir^ti . — Peach and plum oichnrds, however, thoroughly cultivated, tiro subject to the 
nttaeks of gieen fly, and tho tices must ho spiaycd to pieseivo them in honUli. 'Iho '‘knapsack’’ 
nmi the ‘‘bucket’’ spi-ayers aio olfective iii Mnnll ganlons, and orehaids of inoie than 4 ncies c.stent 
requiie larger spiayors. 

White Ants (Tei mites) kill or injure as many as a jicr cent of the I ices in many poach and 
plum orcbaiils, and althoiigh iiieineintoi ilunt and wood-iislies aio used with niodeinto sneecss in 
I’heckhig tho pc«la, a reiilly elfeclivo tr.elhol of meeting llieii iiltackB lina not been found. 

' A practical inidhod of denliiig with the grnpovine leap hopper (Ty phloej ha comes. Say) would 
he apiMeointoil hy gr.sjie growers. 

yivfoxr«,— (lummiiiR (Clndiiapni ium opiphylhiro) on peaches, plumB and apricots is the most 
serious disonso whieJi iiffertB tho oichaids of tho Noilh-)Yest l''io]itiei Piuviiice, and nttaeks aio 
eneouroged hy linit denlei*, who stiip leaves from the tiees for pneKing the fruits 

irinifl/nwAv. — Unmboos, huge boui linies^ ot loqiints aio iiseiiil oichard windhic.iks, hut siiiubs 
or small tree« nie of little avail when dust storms sweep over the land during the fiuiting season. 
A few lines of pigoon pea (Cajnnus indiciis) phinteil tlironghoiit tlio oioliard, sholtoi young orange 
mill lime pkitils and eiicoinagc thorn to glow ficely. 

Propagation. 

Umt 1*01 rVfirs.— Occasional liees me found w the old oieliaids of India which moduce distinctly 
suDorim fridU, and some of the varieties which haro been diseoveiotl in the ^ortll.’l^e 8 t I'loiitior 

iWnw are equal ill iiU-roiind merit 10 tho imported kinds. 

/mooifivl Ptiiit 3 Viev.-’r)ie stocks which aic used for fniH tiecs m Ismopo and Aniouen me not 
nlw-ivs Mila Ic foster miieiits nndei Indian condition, mid it is tlieiefoio ndvisahle to plant impoited 
tree^in riie n^ fot (he in odimlioii of InulH or giafts, which may he iiiseiled on the slocks which 
nrtrmiTlal n tJi th%Wiiet. 'Disease wJiieli may appear on tho imported tiecs is moro leadily observed 



planii the nurseries and oichnids Tho following , 

new in piogresB! — 

1. Peach, on jiliini und peach. 

' 2. plum, oil plum and peach. 
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J Apiitolt ‘W penili, plum nntl aj*ritol. 

J 1 ’c.u, on mill pom, ciMintL', nnd Miltivnticl peiir. 

5 Or.ingo, on I.uko muk liimi, bmnll wmi linio, cilion nnd putninolli) 
C. Oiapo MHO, on \nfioufc liaidy grapi'*!. 

7 Applo.'on couiilii iipplo. hiigliJi pniPdiHc nnd Pronpli parndine. 


1 ctoli of tho iiWo It ii nNo dcMiod lo «Mei«niii nludlinr Iijulding or gi.iflinj: g 
VfVd nliirli ot tho nuinoionn inollimU of Ri.iflinn nnd Imddinc arc mohl witihU 
(il lluvl bomo ihotco I’niopnan flint* inn> l»p indiu'od to hoaj fiotilj «lwn thoir 
nlotUs m India n Indtoi iindi-riiowl 

Till* follonlng ftu* n foil ol llio toiipJiiwoiii. .irihi'd nt in IrmP, of nl Tainnli, nlinro tiio 

bull IS thiofl> doop snnd^ lonini — 


Jn 

H!l.tllt 

ilioiigl; 

utObkb 


.. Rivi'b lint bo<it 
mtihlntlor} l( n 
tirliD Vimir oh 


i 


1 TJic Miiidl Will lime iiiod«ic-*s tlw ino“l liporoiih Mult* «ii»iiBi*-trpe», 

U, Tim liiim’' i*! Uie bo'it »tock lot tlio loort Akitiiind fattgiaw omiiKo 

0, 'IJio Ilium m nni-iid dd'* for tin* jio.uli. 

1. Ihr M'cdling iioitb i** tlin bi st blwl for llio ponrb. 

n Tim plum i*v imUinfiy im itn own rootp, or «m ibe I’oniitry plum fPrnniis tt»,ujfrr,i), bR^ ^ 
IS iipoiotis nnd benrs eitli on Jin* fridliiitj r*un 
b 'llm pcir on I’jnis I’li'lii.i dots not yiild eailj. 

A llm jiromiiis tu Im iv witlhlde iloiL for tin* p*< ir. 

8 . Till* .ipin-ol dors m-ll in Urn lull**}* nloii it «*. Imtldtd nii tbr simdhtig imifb, and «iii tbn 
fool lull it i** moM pinlitnlib* ti|«*ii Rinll'd on tlm rmijinsy mbi npiusit. 


Ilmre must Im proit *1010 of knoubilci’ tu ltdii on lit*' of fnnl ami ib« 

««bp*ti IS iimtiiy of sSitclnnlK ilinlt. 

AtiMnin,-' Itidiitn nnriiiis nlmost un(iii.illy cniisnl of w mU, irnpulnr. m-rl T««dj plols, mv\ 
tin >011111; fnnl tn**' ulnrli nn* **iit out bji iiiir-. lAnmn mv i«vtrV ptoun. 

'Jim liiiropi 111 111 lin'd of liMiiR ont tulii«.u»rii; iifnl i.kMitiiijr Miiurn U folliittud «t larimb 
oiul llaripiit, rtillinps, tlicls .md ir.dlntgs toinii tmt out in l.inr opr* ly bjMi—l, rtraiylt liiuju, 
uliicli nil iiiiirTHltnntid nnd n<'*d''<l iimsj.K urd |.ipim bj tin rbuil diinoi llnrd liw Men 
iiio Imiiig tniintd to t.iko tip nnrn'r* work on i!i«* btt" j<rTt's<sj ut Tarnnb. 

Vitttdiiilwn — ruidiiip di ii imsli ill in of H.< hnrlit s.ihto of llm of fruiis rb.cji srr 

proiiii lit Tnriinl*. inir'tsj ‘Uiclr lnv« In'*!! diMubiiU<l in lb** We l >Vi*ititi IVtiviun, /n< 

Ilf nil uist, 1ml « I* ImpHl ibn nmn oill b>in InU >ip tin' mir'- •> liwum s nnd ndifto rim Apritril- 
tural Mations of distnbnlKii fork 


.Vrtr / 1 

I'liiit /it<f 1(1/ liiubt 't p Isibbrr ftio I.'* ft »1 ’•••I* )ti i> Im, r piojoitb>ii e' tfo fruPs 

on b«sli 01 Imlf *1 indaid lii'i'n, but liMof fit pio-bi'i Indii'i t 'ys c'llili f-tlb' Hr bulk of lb* rropi 
iiKlmiil tin <itd 01 liddof* 

/'till/ tint) -Tim proitrr prrt m ilm fr*il »i>7> «f l!)«* ] rniitarr I'miii) r> tu pbKi»l 

.it mrli dnrii nod p-rU-l IkIoio l!i<* I. .t if dnj s t‘ to fti 1 ikiit pr '•lu. Ml no * tiuil'ili, 

III dill ill |•lldl'M't A fruit lOiim 1* i-ar, u m**! -.nry. oii u tu » '**0 ftv* ouliBrd, os •ibrtnl limU 

uliirli lire to Im n nl bj rati otc pint, p'lj l.i t 1 > lit* oi I jiitkid b^i t|m do’^bis f*'ru.. 

rooms oro Imblr to lnn-iiii • diH} .md t'm» ii*t» tii tofiiHpii 'itV U' f o* {t” *' rt «’■ s 

(.1(11 ics Htti'i.i 1 Im s’ln of IJ* r 't u. s I If, nd (or l 1 1 < ij p of - niir« 01 .1 ji •ji^idd p>. vt rsno 
llm Pi s'loonr Acru nltiitnl stntmo in t* •' *« »i P‘l. , I .1 t' ntt *n,v pri-, j-i t aert o' j r i Vs tii iV 

disiji't IS .U pi< <nl Us iind Hit* viiu I* int a fan mrijii, |t i„ ib froit pTimrri In 

Uii* lust .ind s,».oud yi i«-» of llm Idi* o' n 11*4111 I *t I, t* « lot, j rop rl s ? 1 olu i n i-— v tir lo-t 
of phniiiiy iiml iidtuoiio'i, ntid tr, s'mrot itiin«*p tju s-'dni,: ft >r r<- t'*)* iirumtl di,vi.’B, 

«iid tin* tl iniiinp of it<> bioJibi ard il* fii.M , t ill j-'tf(*i il TistJiijg .i-d >'»v>li - Vp.t^ris 
linin’. pr.ij»", pi irr, ipi'i’i,-, »i »l *-rir,l otlri unit- mo t> fli-*,t-l', *» pr.,i,,s 

/biifid* Hrltftts ’lit) tolln’slop /l,.«r,s pt, . »,l ft, I snbl** r'' it tin* P. d lajli h'Slfcit. 

b isrd on If (I II I lilts ( ' t( ,* (mjiK roiidut tnj Its tl Apt! 'ill'tfjl .^1 .ti » , il«(j».,; tlo p»»t f i .t 

Wlii’:i sot Old .it .’ll r ;^l jrir*. on *•‘ 1 *’ U.'d t irto K* tfi.s, « sr), t.f i>bfl, is c-i.ri it.d lo 
nils ijiio <iiui I blit o niind' nl p* •!,» ftoo tl i f<i>rlb to tb < i, ptb yi tr o' it fd.* ir bi.iio ik«i 
fnnl’ Ilf lint qii ibl; osirac' tl I’lH - in i "dl I 


\ (iliu vf tin f V<*/i 0/ (t« flf »t i f {r'lU In • tt. Pi hinmt pt‘ Mtirl it, 

r* 4 r 

T' I i '• 
t*i * I 
. i * o p 

1 ’r«t r 1 » (( 


ti i.itir lit I I't ,s*t ‘I r ir*-«stll» sfn ,,i , .‘K-ort 1 
. 1 i-ies I, rl . 1 1 ss-jiy J.- 1 ' « 1 1 " f' 1 1 1 > “ . 

im n • 3’J <,ul.tj Ir.. It <■ B» Sp'-r.^t, S . , , 


h 

Ibml 


Tim ipTfisi IS n innili’rato i stiRixto of I! " snlito of » « r.ip cf tl.o Tartp b farn'lie* of poarJit* isbV 
baio liPin M In led for prop ic itinii lltili Ino n*-n.«l our k* iii-vnfil' of tmnl.r, m its Ibr 

u'fd till* o}i,cott>' iii’ssts tf tbo JJurtbASisl I itmt'Ot I'rosireo p’adly ph'd 
lie HI •> jmr pi’Hb, iib'lr Iff 0 JJf noin frt<K o}ft*.id by i! >> oltlb'- .mil tt <jf distSBt At-slnm*. 
fto psrt III tho irop \i*w -nbl nt li ss tl *m Its f ps^ i mnufl 

Inrttng - In tin* Nortb-Wnt rrauUoi Prusimo a tm fnl i.nd* til litpb fUss fniita K pronJi‘i*d, 
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.trions boxes and baskets v,nb liied at Tarnab dining the post season and many 

#ieda of do/onB of pcacliPs and pluma wore sent by road and rail to distant parts of India. Tlio 
tlnSioiis arrived at are as lonoir.si — 


- I Tbo locally made “ pilcbi ” (Tamarix dioica lloxb.) baskets which nro used by fruit dealers 
^ mo suitable for ibo gonornl fruit trade. 

2. '<Arlmr” <Cajanns indicua) baskets, to carry 5 seers, mo suilablo for tho private fruit 

- ^ tr.tJe. * 

3. (Juotla non-rctiu noble boxes an' usefnl for special consign moiits of fi uils. 

‘1. Vrood-wool, when nmdo fioiti silver (ir (Abies IVobbiana), is oconomical and ofliciont pocking 
niatcriat for all frmis. 

5, Very few fraits aio bruised in baskets when woml-nool is skilfully used. 


Tbo" follooing Statoinenls givo tbo comp-siativo cost of peaches liackeil in boxes and baskets 


For the Trade. 


Jn Baxket. 


(I) 2j'lU141>wlrUalJlii.0-20e«li 

iO ttf'cnslilr IvOflte riirti 

mriao'' el S It.'e't.ri* ef tiiiltf (mm F(i>lisv«r to Calniila »( Hi . |<r m tr Inti rl 

PSctiaSi psf'i’r.i'OoiI.aool.rtf.iBt He.O-s n|(rt«*Ul 

Tam. 


(") Ohrilnelti iiin ntmniMelHix . 
86 lilt lUisIKy I fScliK at !* I If t csih 
Cattlsiri' (row re*VMr>t to Cslrutln . 

. . . . 


In Box, 


Tom- 


ns, *. p. 

0 4 0 

a a 0 
a s 0 
0 0 0 

6 4 0 


s n 0 

3 0 0 
a 3 0 
0 I 0 

8 4 0 


^Vhen the value of the Id extra peaobei wbicli the box eniiieb is dedurted, tbo two baskets still 
vield Hs. 24^-0 jaon' than tbo box to the Calcutta dealer. Kiglity pcadics at Its. C4-0 aro bottei 
ialne than ninety-six penctios at Rs, 8 4-0. 

For Private Trade. 


(t) Ooc8«Mrl<a«t.ft 
J« lilfia'llt' fiaflirfat Uf fl.l“0ls(li 
CiTTlf r" (rtrtn t'ishsMBr lo Calmlts . 
IMrkini*. . • 


(J) Oo" Qn'Us erjto . . 

so nondn'i al Ha l.-l .0 larli . 
(iimssf (roin rMlmvai l'> C'lloitl'* 
p((triiiiiir<s 
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Kiglitem pc.aclies ® Re. WS-G oro better value limn twenty pcaclios at Rs. 2-6-0. 

Tbe 1.1IEO Mon-ri'tmnnblo box cannot bo used to carry fi nits wUbput tlio punnots^ uhilo tbo 
basKcta on llie olbor baud, aro suilable for tb« conveynnee of all kinds of fruits, and besides soiving 
jiiwiy nscful general purposes, tlioy e.m be nestwl and leluined when a number aro eollecled. 

basket making is a useful local industry nrouiid I’esbawnr, and the supply of pilcbi is unlimited. 

Tlieie me sescral objecUoHS to llic use of “fan fibre" iii fruit paeking, and (hipf among these 
«rn tlie m bigb cost, (2) unaltrnciivo appenmiiec, (3) diblincjly uiipleabant smoll. . It bas also 
Wn poiiWd out Hint “ban " is lelted in toul wotor. Wood-wool, on tbo other band, is pleasing iii 
appearame, and antiseptic in iialnre, and wlu-n made of silver fir, it i^ 

. Fruit (I'lotrci.s’ ,4sso(fatioii.— It ib pioposed to form a Fruit Gi 
in Apiil llUl,.lbc prinw.iy objects being lo (1) iroprovo tbo fruits, 
lailway faeibties 


It is almost odoni less. 

Giowors’ Assoeinlion at Pesbaa’ar 
) sccnie fail pi ices, (.1) improve 



•andilru >)i5 ■ifitKi aninq 

t.1 MuidioMatmi Hoo3 « wn avou Aiin!Wdi,o 'i« t'm'M" '}•»'«« ‘'."f.t* JnUatfjj oj ^oir 

‘ •H.tnoX Aioj tt III tiooons « oq pm iH«oqt. »fi».»ujAoj,i otn J»»J «on«wrtvn 

auiAvoja-itnjl h-iiia XitAV ‘sju.i.C avoj qs«i o.r Sdutip Wujaojj in nonirJlUJa lUUnna.Afltt i«; opvui 
* i . u j _ , J .Ml Ri,.,-I mio mnr *iit iwiiun no tjiiiuiih 'WniJiJCMi pun .WApr 



IHAV ‘t»iiIdu-omd jo uoiplJ^nfo oqj 
iju saiUdu-ouid miAv opuiu oq umi 
uo^v3ujt uj’ i.^uouiuoUxo aujptqjui ‘ann-*/ s«J4!'> P*^® 




j Iiiitt ‘BIIIWI OM4 11® JO uuijUAjiino JI|) lurAipuiini.') 'in qiifAi •Jtiitu'jj 
Ml hiuotuu.»ilxo jxqiuiK •aniiaUiV ‘jw iwiiuiv nq hmv •iwiji'viijiinj pur 
iom ‘aittut siuiij pun fcOAi-iia •buodiiuiu jo ojiiipw onviu.jqsAt wiy, 


-P.yjWWPJf IVJ3U0Q , 


‘ojn)[n.'> puu 

uoi^ao^^Q JO auiAAOgop Ofuib bi puu bOjuiAOJj oqj in .((ibdo pun i[.>av fcAiujPt aiiMj i.iqjt—'iOiO'/w.f 

‘IKd-wrSou oq qo« 

pinaqe ojniutio inoidojjitnos pun luofdoij ti in iiaioaS mni] joqio jo aniAioaa oqj.— 

*vuoij«iHupl 

pnqouoj) ui qiiuj siqi SiiAioja iii p.uuiboA bjuiuti ututu onj jo oAij oj« uoijnMuAt pun auivi|iiJ>>j 
onuuioihAg ' •suoipijiivid .iiiin 3 oi iii dn" iMq.ioiv pun i.j3uuwiJ| 1 oiu opit piMiiitonni >«[ piaoipf bpuiq 
poAoadiiit JO BojiiniuA piijSiijog ^i ojpmi 05 "jj 3 iiu\oil( iii U0JJU<^^'}n puu oiUij BOAUitK >4 Apio pins 

"BoouiAUJj. oqj 'ill* iiOAi tiAiojia iijt'juiqd ‘ oqj t>u ‘oq iqno'qb biqj XqAV utisvjA on <.} oKiqj. ‘I’linojnjj ,W 
.Ciiqnio(i joiijio uiojj SiiiuaJ sooiijAOi,[ iimjuo^ oip jo Buoijujs otp ni jnoqr pospiinii jo sioqjwiw .iq-j m 
6008 ouo fiitjj oqj i[u X[Jnoii juoiojd "oiiw |I!Ijjoiuiuoo u 110 qj Aioja oi ouop oq oa hitiriotu q.nito 
qnq ‘sjnoi* ojuq jo oj popuopn qoqAtoutub iiooq srq 4 UIJJ bjqj jd Jtiiinoja »ii[j,~’iiiw/u»//,/ oVit 

*j0(|i>)0(j puu joqmoplog ui Bpotln qoiilM ‘ijiuj (>uo!ni)op 
oqa OAojduit oj uoiauoajn JO tnnuiixuui n ju aiiiAJonop ujinb ouo f>i aiiq ‘pAjoqTldu Xpijijuo qiiobtud 
qn St qj 'aiojS Boo'jq oijq ojoqAi gojuiaoJiX ®*I> i® llb-'J uAioJJi qsoiHVo .>1(^1, — •jpsds»-jM«ji«/'j oi/j; 

*0]Ous]ud cnot.ij HI UAiuia X|uuutiuoo Sp oqj, 'qjoiv .I'pJnq 
n 110 qjVJS oq opniu oq ppioqu Bqtiouii io<[x;.x 'uuiquAiqpio otqvuioq<!.C*t iioa ;3 putt qioottiqqu oq ppioqb 
soiqoMUA poqaaiog ‘iiniqiioqqv jo aiitAJos.ip |{oai fit qj Buopjna'm Roa*! ouo '.q'uupl avoj oqq nioij aiii 3 pnj[‘ 
'iiioo's pun laqajx ‘ujuiipuiinio Jo b'qouqbtp nnoqts'id nqq iil miojS ijoii oq ppioo qinJj ujqj.*— 'i/nj/ 

•uoiqiioqqn oaioOoj pinoqB XiJU.i uodja p{noAi qiiuj oqq oi.iqtt KOiqnuvA ‘.sqaiiqSjp 
jpqqo ouios spjcaoj sn jojojdq UAioja snii qi oj.uiai VAipunqAi qi! pint njnwpuppio qn dii'uo'qrq oq pitioqn 
qiTUj siqq jo uotqVAiqpio oqq latiqino ojiriaoqBXv Jopu^ •uciqwiiqpio oiqcuiu'quin jo quniv puu KoiqojjuA 
p'oq oq'onp Xiuo bisai fiiqq qnq 'autqno t{qj<tAi qou l»ttil juos bUAi qititj .ntq ouj.b ‘quiiirni A'uquioa; oqj oq 
quos pun *qJO^ qjuajisy oqq Aioidq UAioiS lUoiv sodvja jo Xqiqnnnb j;nj n xjlma’ .vioj v uiqqiM uq qnqq 
pauoiqnoiu oq Xnm qi nAipunqji ainpjnaoqx 'quuj Bjqq Joj poqdnpr now qou ri t'qittnr|.> oqq oaaqn 
rAipuoii\[ pDu jcjdg UL osoqq jo ouiob qdoosco '‘boouiAoid; oqq jo iiqi.']jq<-;p joi()o'iivqq bs<>| qvqitouios 
JBOX iCiniiipJo lio aiiiuip Ipijuira oqq puu poo 3 oiv fiuoiqipuuo Ojqvujji.i oqj, •qin.ij fciqq Hutttoja Joj 
ojuid lujo'duq qsoiii oqq be nisoqitpl oqq uo rjottputqqQ' uiraii oiaj) ’qrojii niitri oqq joqjn snocliJ 
qtiuj oqq quqq oao sdonuoj^ OBoqq Uf 3 uiAioj 3 -oun.ia qbiitnan fiqtiouinaji’ qivj’a Oq^i,— vjtJuJij 

MiAiojn XiqnqtjiMiI pu« hoav oq ppiiw qmjj fqq oji‘j qqm qnqq atiiuoqs 
‘auiSoinoauo si jpaq; in siqj, ’HOai .Sjoa qiiuj qnqq Boojq joj-pojvouii ‘Ans ittiu duo ‘pun .iioj v 
BJUAipuiqiiQ qn ojn ojoqq qnosoJd q\r ‘OJoii UAKua HOAi oq iico bqiiuj oboqq n.iuq|no oiqiioioqvXi! joi/ojrl 
jopuii qnqq qqnop qsoqqajis oqq qou suioon ojoqq *1:1040x1103 njoqquog /o osoqq qqiAi pnjvdiuoj uooq 
oAtiq ipiqAv 'naUAipujqqQ iii siioiqipuoo OiquittjiJ pun iion imwj auiapnj' •opstB [vioiouiuitu n iio qtnjj 
oonpojd oq su os 'buoiqvqui’id auipuoqxo' joj mo oa oq oiqqq Xjoa X(dqruii'iJojuti*Bi ojoqq 'KnU Hvqq 
joqqo qiiq ‘iqjuiuqovj qn uodij .(qipiiib atnj Xjoa m jo smiqd piiu boipuod 'l>oqoO[a*<iii luwq buq qiiui 
Biqq JO auiAiojS oqq iqjuiuqonj; qu'njju qouis Xioa n jo uoiqdojxo oqq iniAV~'s*"nW piiti itji/»n,ij ’ 

•pwoqiMi Xpsuo Boiqunaoi poqodias 

MO paijq oq pinoqs Jiidtuqx ni UAvOja aiou qnqq nuqq .loqqo BOiqouniX 'auMoquAi pun a'uritiiiinu otduiv 
pun oanuiujp oojj ‘oqiJoqn( qqiAi pjxiiu [lov qjbqq jo Xqiqiiitiib' iii'nqjoj n b| qi .loj pdqins'qsoq i;os oqj,‘ 
•oinos intojouimoo n iid jndtnqi; jo qoiiqsip oqq ut dii uoqiiq oq p{noqB q>uu ' joqqniu oidmis n st qnijj fitin. 
JO uoiquAiqino oqq *pnq oq oq uoos joqojv pun ojoqq oaiiunui jo qjci on st oaoqq oaitre pun*‘p'nq oavm 
qqaiui qi noiquoqqn oqq oqinb poAionaa qou suq andnsq]- uj oiddn-ouid oqq jo auiAioali oqj. -nipuT m 
uAioja oq UBo qnqq qsaq oqq oq lunbo ‘Xqqnnb quoifboxo q'sotii jo qiiuj uooupoad 'pun ‘anoA aaqjn anoA 
UAioaS uooq aiou Buq noan iinms v, uopaua quooinJOAoo Aiidinqj oqq’ i«I •Sboaous inpjonintoo A*un qqui 
ooniAoa^x oqq ui noan poqiiuji Xjoa n joao iiAioaS oq Xiuo uno ipiqAi quuj n si siiijJ — 'saitldv-^ui^ 

•qiiuj uAioja qspisud oqq bi qt sn 'dn qi oqnq fliAV sqouqsip qn qnqq qqnop on m oaoin ‘poqdopo 
OJB spoqqotu paAOJdiut ooiiQ 'pouijoj bnaiqiiqtiii[U oqq ut uiojj qjoAi irq boouiAoaj oin qnoqqiAi iiiojj 
poutnqqo soiqounA pOAoaduti pun ‘naiMipuiinio pun oaoilinqipip ' 4 iMlai\Sf ut poqji'qs oq pinoqs Buo!qnqUBr,i 
'oinas iniojoiuuioo ti uo qj auiAioaa pun qiitaj siqq auiAoidiiii uj__^oupp oq oq sumtuoa qoni^' ‘stiinj 
oqq Snianp doio nnuis u BOAia'siqq ipoioqq'na iiobii suq'dojo q'luif'oqq joqju iioos M|qi[Oin joqqnoav q'oq 
oqq Snianp aujjoqnAv Xq pouinqqo Bdiwiq qn o.i« sdoJO OAij, -oiuiq onios soaaq oqq uo BuiXttis ^pluj oqq 
‘sqquoui aoqqnoAi ppa oqq aiiiJiip sno'dij qp 'oiwos itipjoiiimoo' Xuu uo iiaioiS bi qiruj ‘tiqq qnqq pins 
oq Xlpjvq uno qj ‘auiaodij b; qtiuj oqq omiq oqq Suunp saiiu.iquAv aioj n qrtooxo'^nbrquoqqn omq Xioa 
quOBOJd qn BoAieodJ oojq Xpaisq u Stiioq pur ‘bOoniAnJij oqq aoAo nn iiAioia «i quuj siqj— •ijftUuf) oijjj 

'BMOiqiqnnid m poos nioaj iiaidiS uooq enq apoqs oqq OJoqAi 
BOOJq JOJ Joqqnui oidmis n oq pinoqs bjqq oiiq 40 aroX n .wqju qnqq qbvj os bavojS apoqfi snonoBjisui 
oqx *dn uoqcq oq pinoqs siqq pun aniqjuja m onop bi oiqqitj ’.uod(nqqnx' pun Jiid 3 t»ii ‘ojvAipuiqqO 
qn poqjnqs oq iqnoqs sisnq inujouitiioo v no suoiqrqnnid piiu poipnqv oq p(noqS‘ snojc iiinqioo oq poq&rpn 
qsoq spnpi oi|x -noiquoqqn soAJOsop qinjj UAvou'q hoav siqx ’iiioqq noApf «i ojno on jo oiqq;[ ‘anoX qqju 
ao qqanoj oqq aoqjn Xns ‘soAqosuiaqq poqsiiqnqBO oAmi Bqnupl oqq oouq ’ •ttbiqnqn oqq*qnoqn*iuoqq qivnq 
oqAi sjoqonaqflroj inooi oq pouotqonn auioq odu naqai qinaj oqq ^uoiquoqqu ivpioiqand ou oawooj qoupu 
‘suopina aioqq ui sooaq oauniu paqaanui aioj' n OAuq auoivma jo s'.toiiAio qbojq' *oinos inioaoiitnioD ou 
no qnq ‘boouiaoj j osoqq ui noiquoqqn jd qunoiuv uinqaoo 11 poAioooa Buq qniaj Biqx—'bdus/C »ViE 
•noiquoqqn oAioooJ ob'in pinoqs sowii qaoAiB pun siuqto jo qnotuoAoaduq oqx 

-paqniooJddn oq oq navouq 

oq oq qoa Xino snq qotqAi qiiuj n bi „ qiiuj odnaa ,, Biqx 'dn iroqnq oq niAv ‘uronj ui boos ono qjny - 
oqq JO ozis oqq jicq nnqq ssoi oiouiod n ,|‘q;n.ij odiwS',, tsiujojiinn qiiiog ptru nprioiai *oqq jo SuiuO^ 
oqq siqq oq pun 'noiquoqqn qqaoAi osin bi vipaj ni iiAioaS juon sn oioniod oqq jo quoiuoAOadiui Oqx 



I 


183 


' has entered into many 'non uses in Eurojjo, such as inoloi- car tyro covois, aoronl.iiio doth, bagcinji, 
olo.. Mild in coiisequoiico ot llio iuoi censing mocc«a laigo qiiaiitilioa luo now roquiied for isniUtiiig 
■bilK ioxtuics lor tuo yoi*y \scalUuos>b clabbos. l‘ho oxloubion ol Iho sniuiiiiig and \tOiuiiiii nincliiiioi v 
to comply with tins iiicioas,«l doumiul Ims iakeu place and will coutinuorbut tlio cofc^n indubtiv 
ts powoiicb^^ ir il cannot obtain iho raw ntuiciiaU 

This enormous and ovoi-incronbing domand for law matoiial soourcs lo the culUvalor for iminv 
joars/o come a ttmitnciaUvc pnee for his cotton, ciap. It m not Iwoniy jours ago that MiddUnc 
Aiuoncan cotton, ivludi rules tho i>noo pt all otliM cottons, %vns 3d. per lb., but now tho boinnois 
lurto got accustomed to 6J and id. pot lb. hrom Wieso lomurts you must toiicliido that tlimo is no 
' present In^ level of cotton prices making nay for a lower one for a long time to como 

Tho Indian Government aro thcrofoio justillod in fostering tho giovving of cotton uhuiovor it can bo 
done couimctoially'. In almost all tho cotton growing X'loviuces of India, cotton is alioady tlio 
most ioniuiiei.itivo oiop ahovo all othoin, and I am iiiohucd to think that it couhl bo made tho best 
paying mop iu all such I’rOvincoa with tho help ol nli inmoased stall oi Agricnltnial K>,uoits It 
way bo of lutcicst to give you a low iigurcs as to tho piolit resulting to tho Innncr from tho v.irious 


crops, iu tho uoighbomlipod of Aligarh, 1 dismissed iTiis question with sovcial faunuis in tho 



^ . - — - ocoupics tho land only 

I months, niulst migarcano prevents tho land from being used for another ciop for IJ yours and 
sugarcane icquires moro wator than cotton, vihich is of hnpoitunco in irrigated tracts. 

The Department of .Agriculture has done already some voiy good work. Lot nio assure jou 
iluit ally ono who tiai'ols tliroiigli llio country and obsciv'os tJio work of that handful of Kuiope.au 
Hxpcrls employed by tho Dopaitmcnt ot Agiicuitnlo must bo astounded at tho results accoiuplished. 
n 1 A good iniiiiy of youi* and 1 havo boon ablo to follow thoir woik from year to year, 

rhobo meu aro tho flnest pioductivo investment tiio Govoinmont ot India possows, they aro more 
vuluahlo oven than tho irrigatiuii c.anal8 of the Punjab. They haio, to a largo exlont, liocn 
T^poiisible lor tlio inctenscil cotton mop; which will nic.m an nddilioiial ineomu to India this year 
of i;iC^OOO,OOl). !■ As a fiirtlior eiLainjilo of Gio reiminorativo invostmont which tho Govornnioiit lias 
mailo m Die cmploymout ol Deputy Directors, 1 may state that in tho United J’lovinecs a variety 
of cotton has boon introduced wliidi yields, on an aiorngo, Jls. 15 per acio nioio tliun tho cotton 
liitlieilo culliiatod, and of this vaiicty 80,000 ncros will bo sown iioi^t ye.ii’, whicli moiins that in 
.additional Jis. 12,00,000 will como into tlio hands ol tho culiivators. Similar eases of inmeasod 
incomes lo tho aoraindnis in Bind and tho Punjab hnvo quito lecontly coliio to my luiowlcdgo. Tho 
cawi of Outnboilin cotton in hladins iu another caamplo of this produotivo invostmont, and incidontly 
tho', cultivation of C.iinbodia in Aiadras has boon tiio cause thiil ninny cuUiv'.iiota hiivo invested thoir 
savings in tho construotiou of wolls, thus rondoring vast slrotolics of hind inmiinio fiom faininc.s. 
Tho s 2 iiiineis of tho world are leeognising these services and at ovory deputation to llio Seorotary of 
State for Indin have stionghj v.igcd an inercase in the ttiimhrr of Agneulhual Daperts. but 1 am 
afraid that iho Govornniout of India do not yet fully loaliso thoir viiluo. The insignificant sum 



loot nolt expend itiiru, foi'— as lar ns 1 can kvirn — ^tho roeoipts Irora the sale of farm produco nio 
not dediiclou from tlio cxpendituro. 'J'liat item must ho of eonsidornblo importiinco. Tlio land 
rcveiiuo of India duiing 15)11-13 was £20,fK30,327 and yot not 1 por coni, was spout for tlio iniprovo- 
mciit of cunditiniis of agriculture. An inctense on iho yield ot tho land mctiim an inotonso in tho 
icvcmtes and this SGotns to he frequeutly left out of consider, ilioii. Compnie this figure with that of 
any otlnu iigi icultnrul oouiiliy. 1 hoHovo, I am right in stating that in tiint comparatively tiny 

^ ' --t.... ., .- agriciillurnl 

On tlio fow' 
. _ d moil with 

dilTorenl qnalifleations such as Chemists, DoLinists, oic., aro at w’oik, hut -iho United States of 
America c.iii, no doubt, ho^l of (ho most noileot Dopartmeiit of Agriciiltiiro witli its Seciotary 
Wilson and Ills slatf of 12,(100 at,sihtauts, Tho Fedcial Dopnrtiueiit of Agricultuio in tho United 
Stub's of America Biicnt in 1001 ^3.303,500 and Inst year (his figuio had liceii incrcasod to $10,000,000 

— K.l-_ O ritfkn* fliSM « ■> AViVinnvvWA •aftdi d Km 




to do. TJie Dnitoij Slates of Ameiica and other ecmntiies lerogniso Hint ngrieiilluro has beenmo 

■ If ono eonsidors that 
vonuo is 

spent annunUj* lor Uie iwprovenu'iu. oi vne coiuihiohh wmeii iciui vo « nmio jiiunuiuiu syslom of 
aKrindlnre, it nui'it be patent to nvoi.v liody that a seiy largo additional grant is long ovoidiio. 

I ealciilnU'd Iho other dav tho ine.s nirdor tlie siipeiviMon of one ol yom Agiioultnial Exports 
and found that tlie Dejmiliiient of Agiienlluio expects him to look after an area larger tiinn tho 
whoh* of nfpiciiltuinl I3gii>t, Whcnoier iiiy (’oinmitt.'o pelilioncd tho Secretiuy of Stnto for ndtb- 


a profitablo seienco and that a laigc oneigetio stafl is a sound investmont. If ono eonsidors 
30 per eciit. of tlm jioopio of Indi.a live on Agrioiiltiiie and not I per cent, of the Land Rovoii 
spent annunlb' for tlio improvenient of tho eomlitioiw whieli ic.-id to a niovo profitablo sysU 



the TnVlinn Goveimneiit and tho Jmlinii, nfler eertaui apprenlieeslup, reeoivcs tho sanio salary as 
the European. 1 (hink, therernie, tlio Imiinn experl is the more ox-pejisivo mntoiial. ^ou know 
that fei the liist yeai's eoiiiso of Agrieiilluro at LviiUpur College, no Htiidonts hnvo olTorod Ihom- 
w'U'O'i and at other CoHeges tho e,aiidiilate>i who intend to devote tlieniselyes iii alloi-lifo ^ ngiiciil' 
twro me not numeioim. you know bettor tlmii T the pei rent ago of r.nhiio at liieso Colleges and 
W nwelt is 'oimu' knowledge. H is evident that Imli.uis in he nrresmij/ itnrnbeia oai.nob ho 
obtained al nresent for Ihc highei posts and iiiiv fuithir hevjatvin in (he cmphymcnl of say 10 
luhiitiDnaJ Uarupenn Agiieuihual Jirpnti means mlhhnhbnn the ptudnre of the .sail for which not 
/ifi/w /7jr hnt other Oir tlnmoxmnfj , , ...i.s . 1 . 

t ' T wAiild lilc<^ io rav vilb to ibc Ajiririiltiirnl ICducniion tbnt iho T i»rnnr*flcir 

1 JiaVeSn at linrJSkha'i aVnTOah seem to fiilhl the want for tho education of tho culhvator 



istanco I would suggest that GovcinmenI 1'oimi should ho classified into. 


for this or that Provineo. 
wore earned 
In tho ilvst instance 

(«) Roseareli Fnrm^ 
ih) Domoiistration Farnis; 
(r) Seed Pawns. 


‘ A'ctnal cidculatiou scomrto' indiralo iClS.000,000 ns tl.o correct figure (Socy. of 
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